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INTRODUCTION 

In a l e t t e r  dated February 4, 1992, from Mr. P h i l l i p  E .  Harris,  Ohio 
Environmental Protection Agency, Division of Hazardous Waste Management , t o  
Mr. R .  E .  T i l l e r ,  Manager, Department of Energy, Fernald Field Office,  i t  was 
requested t h a t  the Fernald Environmental Management Project (FEMP) provide 
"plans t h a t  incorporate procedures and sc  
s p e c i f i c  hydrogeological data  f o r  the FMP 
respond t o  t h a t  request.  T h i s  report  a l s  
OAC 3745-65-93(0)(4)(a) and t o  11 s p e c i f i c  comments (A-K)  made by the O h i o  EPA 
t o  s u p p o r t  the  alleged v io la t ion .  

SUMMARY OF THE ALLEGED VIOLATION 

I n  the  February 4 ,  1992 l e t t e r ,  the  Ohio EFA'sta t h a t  the "DOE-FEMP i s  i n  
v iolat ion of OAC 3745-65-93(D)(4)(a), and has f a i l e d  t o  determine the r a t e  and 
extent of migration of hazardous waste o r  hazardous waste cons t i tuents  i n  the  
groundwater." The Ohio EPA believes " t h a t  aquifer  pump t e s t s  ( o r  slug t e s t s  
i n  the  case of formations w i t h  low hydraulic conductivity) are  needed t o  
character ize  the hydrogeological c h a r a c t e r i s t i c s  of a l l  water bearing uni ts  
found a t  the FMPC s i t e . "  The Ohio EPA wants the t e s t s  t o  ''be performed a t  a 
frequency so as  t o  adequately represent the aquifer  units throughout the s i t e  
and affected o f f - s i t e  areas." 

0 

The O h i o  EPA believes t h a t  " w i t h o u t  t h i s  da ta ,  the DOE-FEMP cannot adequately 
define the r a t e  and  extent o f  hazardous waste or hazardous waste const i tuent  
migration i n  the  ground water. 
requirements o f  OAC 3745-65-93(D)(4)(a)I1. 

As a r e s u l t ,  DOE-FEMP c a n n o t , s a t i s f y  the 

The O h i o  EPA requested t h a t  within (90) days from the da te  of the February 4,  
1992 l e t t e r ,  the  "DOE-FEMP must submit t o  O h i o  EPA, plans t h a t  incorporate 
procedures and schedul es f o r  the development of s i t e  s p e c i f i c  hydrogeol ogical 
data f o r  the DOE-FEMP s i te ."  

FEMP RESPONSE TO ALLEGED VIOLATION-OF 0 

The FEMP does n o t  believe i t  f a i l e d  t o  comply w i t h  the  above requirement. 
S i t e  spec i f ic  pump t e s t  data was used i n  the  1989 RCRA assessment, t o  

pump t e s t  data  was factored in to  the c o n s t r k b i o n  of a Swift 111, f i n i t e -  
difference,  numerical groundwater flow model f o r  the FEMP s i t e .  Hydraulic 
conduct ivi t ies  predicted by the model are  more conservative t h a n  the s i t e  
spec i f ic  pump t e s t  da ta .  

determine the r a t e  and extent  of hazardous a n < s t i t u e n t s .  b 'I f. The s i t e  s p e c i f i c  I (I  
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In 1990 and 1991, the predicted hydraulic conductivities resulting from the 
model were used to determine the rate and extent of contamination in place of 
the site specific pump test data. 
an additional pump test in the South Plume area (south of the FEMP site), and 
the possibility of performing another pump test has not been ruled out. 
Results of the South Plume Pump test will be compared against the model to 
determine how well the model is predicting flow behavior. At this time 
though, any decision to commit to an additional test (i.e., in the waste pit 
area) is pending results from the upcoming test. 

The FEMP has already committed to perform 

--- 
The enclosed report contains responses to the 11 specific comments which the 
Ohio EPA used to support the issue of the violation statement. Between April 
1990 and February 1992, no additional information was requested by the RCRA 
reviewers on the RCRA reports prior to the issuance of the NOV letter on 
February 4 ,  1992. 

The rate and extent of migration of hazardous constituents in the aquifer has 
been determined and documented in three yearly RCRA reports (1989 RCRA Report, 
1990 RCRA Report, and the 1991 RCRA Report) [See FEMP responses to OEPA 
Specific Comments]. The 1991 RCRA Report was issued to the Ohio EPA on 
February 28, 1992. 

A site specific pump test, located approximately 1,750 feet southeast of the 
center of waste pit 4 ,  was conducted at the FEMP site (Spieker and Norris, 
1962) and 34 slug tests have been conducted in the glacial till (formation of 
low hydraulic conductivity). Hydraulic conductivity values obtained from 
these tests have been used to determine flow rates and have been factored into 
the determinations made on the rate and extent of hazardous constituents for 
the RCRA program. 
calculations for the 34 slug tests are included as an appendix to this report. 

PLANS FOR THE DEVELOPMENT OF ADDITIONAL S I T E  SPECIFIC HYDROGEOLOGICAL DATA FOR 
THE FEMP S I T E  

A copy of the 1962 pump test report and field notes and 

The FEMP has already committed to perform an additional pump test in the South 
Plume area (south of the FEMP site). Information collected from the 1962 pump 
test (Spieker and Norris, 1962) was used for the RI/FS Investigation and'was 
used to help calibrate a site groundwater flow model. Calibrated model input 
for hydraulic conductivity was selected for use in assessing groundwater flow 
i n  the Waste Pit area in 1990 and 1991, because the model values are more 
conservative than the actual site specific pump test calculations. 

If area specific pump test data for the South Plume reveals a problem in 
modeled values of hydraulic conductivity, then the groundwater flow model will 
need t o  be re-examined and re-calibrated. 
111 flow model indicate that the model is sensitive to a large increase in 
hydraulic conductivity in the lower part of the aquifer. 
found in the Draft FEMP Groundwater Report (DOE, 1990). A determination as to 
the need for conducting additional aquifer tests would b.e made pending how the 
results of the South Plume pump test compare to the modeled predictions. 

Sensitivity analyses of the Swift 

More detail can be 
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In addition to using additional pump test data to evaluate the model, work is 
and will continue on validating modeled predictions of flow and solute 
transport through the use of field collected groundwater chemistry and water 
table elevation data. Water chemistry data is collected quarterly across the 
site and the South Plume area. Quarterly contour maps are constructed using 
this field data and compared to model p'redictions. 
elevation data is currently being collected every month across the site and 
the South Plume Area. To date, field observations and model predictions 
appear to agree fairly well. 

0 

Groundwater table 

PLANNED PUMP TEST FOR THE SOUTH PLUME AREA 

As explained above, the results of the planned pump test for the South Plume 
Area will, in part, be used to verify flow modeling predictions in the RI/FS. 

The FEMP project is currently using data collected during the RI/FS 
investigation to conduct a South Plume Removal Action. 
being conducted through agreements made with the U.S. €PA. 
provides guidance and participates in the development and review of the Work 
Plans for this project. 

The South Plume Removal Action is divided into five parts: 
addresses pumping at the leading edge of the plume; discharge to the Great 
Miami River (GMR); and the construction of the interim advanced wastewater 
treatment system to treat existing wastewater discharges, so that no increase 
to the uranium discharge to the GMR is realized, are all controlled through 
one Work Plan. The original Part 2 and Part 3 Work Plan was issued in 
December 1-990. It is recorded on page 8 of the original plan that "Available 
data from the existing monitoring wells were sufficient to calibrate the 
groundwater model used to predict the location of  the South Groundwater 
Contamination Plume in the EE/CA.". . . ."The groundwater model will be used to 
predict how the aquifer may behave when the Pumping and Discharge System is 
operational . I' 

= - *  

This Removal Action is 
The Ohio €PA 

Parts 2 and 3 

0 

The groundwater model was calibrated, in part, using hydraulic conductivity 
calculations made from pump test data collected slightly southeast of the 
Waste Pit Area in 1962. 
conducted in the area of the planned extraction field. 

The concern exists that a pump test should be 

On February 3, 1992, Revision 1 of Part 2 and Part 3 Work Plan was submitted 
to both the U.S. €PA and Ohio EPA. The revision was made in part to include 
the pump test. 
aquifer to determine area specific aquifer parameters. Results of the pump 
test will then be used to calculate area specific hydraulic conductivity. 
hydraulic conductivity value calculated from the pump test will be compared 
against the values used in the calibrated flow model (DOE, 1992). The Ohio 
EPA has conditionally approved Revision 1 of the Part 2 and Part 3 Work Plan 
in a letter dated March 6, 1992 (EPA, 1992). Data collected from the South 
Plume Removal Action Pump Test will provide insight into how heterogeneous and 
anisotropic the aquifer is across the FEMP site. 

One purpose of the pump test will be to adequately stress the 

The 
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Revision 1 of  the P a r t  2 and 3 Work Plan s t a t e s  t h a t  "Every e f f o r t  i s  being 
exerc ised  t o  exped i t e  the completion of des ign ,  c o n t r a c t  b id  and award, 
procurement of equipment , a c q u i s i t i o n  of the necessary easements and r i g h t s -  
of-entry,  and cons t ruc t ion  t o  achieve an opera t iona l  d a t e  o f . .  . . .January 29, 
1993 f o r  the pumping and d ischarge  system." (DOE, 1992, Page 15) .  The r e s u l t s  
of the planned pump t es t  w i l l  be f ac to red  i n t o  the eva lua t ion  of t h e  success 
of the South Plume Pumping and Discharge System opera t ion .  

@ 

The FEMP provides  updates t o  both the United S t a t e s  EPA and the Ohio EpA 
concerning the s t a t u s  of this p r o j e c t  a t  r o u t i n e  P r o j e c t  Manager Update 
Meetings. 

SUMMARY OF 11 SPECIF IC  COMMENTS AND FEMP RESPONSES 
- 9 -  

In the February 4 ,  1992 l e t t e r ,  t h e  Ohio EPA s t a t e d  t h a t  the  v i o l a t i o n  made 
aga ins t  the DOE-FEMP was based upon 11 s p e c i f i c  comments. 
speci f i c comments i s addressed bel ow. 

Each of  t hese  

1. Ohio EPA S p e c i f i c  Comment (a) 

111989 Report -2, Page 13, para 2-This paragraph re ferences  Geotrans and Spieker  
f o r  values  of hydrau l i c  conduc t iv i ty .  In o rde r  t o  proper ly  c a l c u l a t e  t h e  r a t e  
and e x t e n t  of migra t ion  of  hazardous waste o r  hazardous waste c o n s t i t u e n t s  i n  
the ground water ,  DOE-FEMP should ob ta in  s i t e  s p e c i f i c  d a t a .  Ca lcu la t ions  
based on reg iona l  values  f o r  hydrogeologic c h a r a c t e r i s t i c s  will not  accu ra t e ly  
r ep resen t  s i t e  c h a r a c t e r i s t i c s .  
hydrogeologic c h a r a c t e r i s t i c s  found a t  the s i te ,  ind iv idua l  pumping t e s t s  ( o r  
s lug  t e s t s  i n  the case  of units with low hydrau l i c  conduc t iv i ty )  should be 
performed on a s u f f i c i e n t  number of l o c a t i o n s  f o r  each a q u i f e r . "  

In o rde r  t o  adequately determine the e 
FEMP Response t o  OEPA S p e c i f i c  Comment ( a )  

A s i t e  s p e c i f i c  pumping t e s t  i n  t h e  regional  a q u i f e r  and 34 s l u g  t e s t s  i n  the 
g l a c i a l  t i l l  have been performed a t  the FEMP, t h e r e f o r e  s i t e  s p e c i f i c  d a t a  
does e x i s t .  The c i t a t i o n  given i n  t h e  1989 RCRA r e p o r t  f o r  the hydrau l i c  
conduct iv i ty  Val ue of 2000 gal  1 ons/day/foot2 was ca l  cul a t ed  from a pump t e s t  
which was s i t e  s p e c i f i c  t o  t h e  FEMP Waste P i t  Area. The va lue  given in  the 
1989 RCRA r e p o r t  i s  s i t e  s p e c i f i c  d a t a  f o r  t h e  FEMP Waste P i t  Area t h a t  was 
c i t e d  in  a reg iona l  s tudy.  

I t  i s  repor ted  i n  t h e  1989 RCRA r e p o r t  t h a t  a va lue  of  2000 ga l lon /day/ foot2  
o r  267 f ee t /day  was used t o  c a l c u l a t e  a "bulk v e l o c i t y "  or s p e c i f i c  d i scharge  
for t h e  sand and gravel  a q u i f e r .  The 1989 RCRA r e p o r t  s t a t e s  t h a t  t h i s  value 
was taken from a USGS s tudy of the Great Miami Aquifer  (Spieker ,  1968a).  
Although the USGS s tudy  i s  r eg iona l ,  t h i s  datum a c t u a l l y  o r i g i n a t e s  from a 
s i t e  s p e c i f i c  pump t e s t  which was performed by the USGS in  1962 f o r  t h e  Atomic 
Energy Commission using t h e  FEMP number 2 product ion well (Spieker  and Nor r i s ,  
1962).  This  product ion well i s  l oca t ed  approximately 1,750 f e e t  sou theas t  of 
the c e n t e r  of Waste P i t  4. 
read "Spieker  and Norr i s ,  1962, pg. 7,  a s  repor ted  in  Spieker ,  1968a, pg. 
A15). 
was determined i n  t h e  1962 r e p o r t  verses the 1968 r e p o r t .  

The c i t a t i o n  in  the 1989 RCRA r e p o r t  should have 

There i s  a s l i g h t  d i f f e rence  in  how t h e  va lue  of hydraul ic  conduc t iv i ty  

4 
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Speaker and N o r r i s ,  1962 r e p o r t  a t r a n s m i s s i b i l i t y  o f  about 140,000 
g a l l o n s / d a y / f o o t .  With a s a t u r a t e d  t h i c k n e s s  of approx imate ly  70 f e e t ,  t h e  
a q u i f e r  has a c o e f f i c i e n t  o f  p e r m e a b i l i t y  o f  approx imate ly  2,000 
g a l l o n s / d a y / f t 2  (Spieker  and N o r r i s ,  1962, pg. 7) .  

Spieker ,  1968a, d iscusses t h e  r e s u l t s  o f  t h e  1962 pump t e s t .  
s t a t e s  t h a t ,  "The t e s t  i n d i c a t e d  t h a t  t h e  t r a n s m i s s i b i l i t y  o f  t h e  lower  h a l f  
o f  t h e  a q u i f e r  i s  150,000 gpd p e r  ft.; there fore ,  t h e  t r a n s m i s s i b i l i t y  of t h e  
e n t i r e  a q u i f e r  i s  es t imated  t o  be about 300,000 gpd p e r  ft" (Spieker ,  1968a, 
pg. A15).  T h i s  was o b v i o u s l y  d e r i v e d  by i n c r e a s i n g  t h e  s a t u r a t e d  t h i c k n e s s  
t e r m  f r o m  70 f e e t  t o  150 f e e t  t o  i n c l u d e  t h e  a q u i f e r  above t h e  c l a y  l a y e r .  
D i v i d i n g  300,000 g a l l o n s / d a y / f o o t  by 150 f e e t  r e s u l t s  i n  2000 ga l lons /day /  
foot2 a lso.  A copy o f  t h e  N o r r i s  and Sp ieker  1962 pump t e s t  i s  p r o v i d e d  as an 
Appendix t o  t h i s  r e p o r t .  

The r e p o r t  

The FEMP has conducted t h i r t y  four  (34) s l u g t e s t s  i n  t h e  g l a c i a l  t i l l .  Three 
of  these s l u g  t e s t s  were conducted i n  t h e  Waste P i t  Area. 
t h e  s l u g  t e s t s  a r e  p r o v i d e d  as Appendix I 1  t o  t h i s  r e p o r t .  

Copies of a l l  of 

2.  Ohio EPA S p e c i f i c  Comment (b) 

111990 Page 21, s e c t i o n  3.3.2, para  2- T h i s  paragraph s t a t e s  t h a t  t h e  h y d r a u l i c  
c o n d u c t i v i t y  i n  t h e  upper a q u i f e r  (2000 and 3000 s e r i e s  l e v e l )  i s  
approx imate ly  450 f t / d a y  as determined through t h e  R I / F S  i n v e s t i g a t i o n .  T h i s  
i n f o r m a t i o n  has n o t  y e t  been re leased t o  t h e  Ohio EPA and p r e s e n t l y  cannot be 
v e r i f i e d .  
soon as p o s s i b l e " .  

The Department o f  Energy should submit  t h i s  d a t a  t o  t h e  Ohio EPA as 

FEMP Response t o  Ohio EPA S p e c i f i c  Comment (b) 

The i n f o r m a t i o n  concern ing t h e  use of 450 f t / d a y  and 600 f t l d a y  f o r  h y d r a u l i c  
c o n d u c t i v i t y  o f  t h e  upper and l o w e r  a q u i f e r  r e s p e c t i v e l y  i s  con ta ined i n  
s e c t i o n  13 o f  t h e  DRAFT Groundwater Report ,  i s s u e d  by ASI / IT  i n  December of 
1990, (DOE, 1990). T h i s  document was sent  t o  t h e  OEPA on September 03, 1991 
(DOE, 1991). 

The 1990 DRAFT Groundwater Repor t  surnmari zes t h a t  t h e  hydrau l  i c c o n d u c t i v i t i e s  
used f a l l  w i t h i n  t h e  range of r e p o r t e d  va lues.  Ward e t .  a l . ,  1987, work ing  i n  
t h e  n o r t h e r n  p a r t  o f  t h e  c i t y  of Hamil ton,  used a s a t u r a t e d  t h i c k n e s s  o f  180 
f e e t  t o  g e t  a range o f  h y d r a u l i c  c o n d u c t i v i t i e s  f rom 20 t o  520 f t lday ,  w i t h  
most va lues b e i n g  i n  t h e  range o f  75 t o  225 f t / d a y .  
c o n d u c t i v i t y  r e p o r t e d  f o r  t h e  a q u i f e r  near  Hami l ton  was 774 f t / d a y .  
a l . ,  1987, a l s o  r e p o r t e d  t h a t  s l u g  t e s t s  showed h y d r a u l i c  c o n d u c t i v i t y  
increases w i t h  depth i n  t h e  Great Miami A q u i f e r  a t  Hami l ton .  
N o r r i s ,  1962, r e p o r t e d  a h y d r a u l i c  c o n d u c t i v i t y  o f  270 f t l day .  

The h i g h e s t  h y d r a u l i c  
Ward e t .  

Sp ieker  and 

RI/FS i n v e s t i g a t o r s  t h i n k  t h a t  i t  was u n l i k e l y  t h a t  t h e  v a r i o u s  analyses of  
t h e  pumping t e s t s  r e p o r t e d  f o r  t h e  Great M i a m i  A q u i f e r  adequate ly  a l lowed f o r  
t h e  combined e f f e c t s  o f  p a r t i a l  p e n e t r a t i o n  and v e r t i c a l  a n i s o t r o p y  of t h e  
a q u i f e r .  
r e p o r t e d  a r e  probab ly  l o w e r  than t h e  t r u e  va lues  f o r  t h e s e  parameters. 

Consequently t h e  t r a n s m i s s i v i t i e s  and h y d r a u l i c  c o n d u c t i v i t i e s  

5 

085 



3637 
A calibrated three dimensional flow model has been constructed. The SWIFT 111 
f i n i t e  difference numerical code was selected for the modeling work. 
calibrated three-dimensional flow model values of 450 ft/day for  the upper 
part of the aquifer and 600 f t / d a y  for the lower p a r t  f a l l  within the range of 
reported values. 
however, the model-calibrated values are consistent w i t h  the observation t h a t  
the reported values probably tend t o  be lower than t rue values. The hydraulic 
conductivities i n  the var ious  model layers increase downward, which i s  a 
condition tha t  has been observed near Hamilton, Ohio. 

The 0 
They are s l igh t ly  higher than most of the values reported; 

. 

I - -  The hydraulic conductivities used in the RI/FS calibrated flow model are 
greater t h a n  the s i t e  specif ic  hydraulic conductivity calculated from the 1962 
pump t e s t  (Spieker and Norris, 1962). 
the conservative values of hydraul i c  conductivity generated from model ing 
e f for t s  were applied t o  address flow i n  the Waste Pi t  Area. 

The FEMP will continue validating modeled predictions of flow and solute 
transport th rough  the use of f i e ld  coll  ected groundwater chemistry and water 
t ab1  e elevation d a t a .  
s i t e  and the Sou th  Plume area. .  Quarterly contour maps are constructed using 
th i s  f ie ld  data and compared t o  model predictions. Groundwater table 
elevations data i s  currently being collected every m o n t h  across the s i t e  and 
the S o u t h  Plume Area. To date, f i e ld  observations and model predictions 
appear t o  agree f a i r l y  well. 

Based upon best professional judgement 

Water chemistry d a t a  i s  coll ected quarterly across the 

i 

3. Ohio EPA SDecific Comment Cc) 

"1989 Report 2 ,  Page 13, paragraph 3 - The velocity of ground water f low 
reported i s  n o t  based upon s i t e  specif ic  data. 
with documentation reinforcing the given flow velocity." 

DOE should provide O h i o  EPA 
! 

FEMP Response t o  OEPA Specific Comment ( c l  

The FEMP does n o t  believe tha t  t h i s  comment i s  correct.  
ground water flow reported in the 1989 RCRA report i s  based upon s i t e  specific 
d a t a .  The velocity reported i s a cal cul ated speci f i c d i  scharge. Hydraul i c 
conductivity and hydraulic gradient are needed t o  calculate t h i s  parameter. 
As explained above i n  the FEMP response t o  the OEPA comment ( a ) ,  the hydraulic 
conductivity value which was used was calculated from a 1962 pump t e s t  
conducted a t  the FEMP i n  production well 2 ,  and i s  s i t e  specif ic .  The 
hydraulic gradient was determined from water table  maps specif ic  t o  the Waste 
P i t  and Production areas of the FEMP s i t e .  

The velocity of 

4. Ohio EPA Specific Comment (d)  

"1990 Page 2 paragraph 4 - The ra te  of contaminant m i g r a t i o n  i s  based upon  
estimates of ground water flow rates .  
i n  units with low hydraulic conductivities) should be performed t o  verify 
e s t  i mat e s . 'I 

Si te  specif ic  pump t e s t s  (or slug t e s t s  

6 
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FEMP ResDonse to Ohio EPA SDecific Comment ( d l  

363'7 

The FEMP has conducted a site specific pump test (Spieker and Norris, 1962). 
Page 2 of the 1990 RCRA Report is part of the executive summary. 
calculations of average linear velocity are presented in section 3.3.2 of the 
1990 RCRA report, pgs. 21 to 23. The Darcy equation was used to calculate the 
average linear velocity of groundwater, at both the 2000 and 3000 series 
depth. 

The 

An average hydraulic conductivity of 450 feet/day and 600 feetlday were used 
for the 2000 and 3000 series depths respectively. 
parameters is explained in the FEMP response to Ohio EPA Specific Comment (b). 
These flow calculations are conservative in that the hydraulic conductivity 
calculated from the site specific pump test in 1962 is only 270 ft/day. 

The source of these 

5. Ohio EPA Specific Comment (el 

"1989 Report 2, Page 13, para 3- DOE did not provide any ground water flow 
velocities for the glacial till .I' 

FEMP Response to OEPA SDecific Comment (e) 

The report failed to explain why flow velocities were not being reported for 
the glacial till. It was our understanding that Ohio EPA personnel reviewing 
the RCRA Report were also receiving and reviewing data collected by the CERCLA 
RI/FS and provided to OEPA. Water level data and drilling records produced 
through the RI/FS indicated that the glacial overburden contained areas of 

' 

saturation. Although saturation had been documented in the field, flow paths 
had not. Therefore, flow velocities were not reported. 

Fluid movement in the glacial till saturated areas can exist, but conventional 
means of monitoring saturated systems, with existing monitoring wells, are not 
as effective in the vadose zone as they are in the aquifer. The effectiveness 
of conventional monitoring is limited because o f  the lack of continuity in the 
saturated zones and the 1 arge differences in hydraulic conductivity between 
monitoring wells. 
since the 1989 RCRA Report that provide a better explanation than the 1989 
Report of flow in the glacial till. 

Two additional reports have been submitted to the Ohio EPA 

Page 10 of the 1990 RCRA report states that the "NO flow systems within this 
unit have been identified yet by the RI/FS Investigation." Section 4.2.1 of 
the 1991 RCRA report provides a further discussion of flow in the vadose zone. 
The 1991 RCRA report points out that water elevations from wells completed in 
the vadose zone vary as much as 35 feet across the Waste Pit Area and that 
groundwater elevation fluctuations in monitoring wells do not follow any 
recognizable pattern. 

An attempt was made in 1991 to calculate flow rates within a saturated zone of 
the glacial till. 
Report. The issue of groundwater flow within the glacial till continues to be 
evaluated as new data is generated through the RI/FS and the Engineered Waste 
Management Faci 1 i ty (EWMF) Project. 

This information was reported in the 1991 RCRA Annual 
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6. Ohio EPA SDecific Comment lfl 3637 

"Upgradient water quality for monitoring wells 1052, 1024, 2066, 3066, 2043, 
3043, were compared to all downgradient monitoring wells by Ohio EPA DDAGW. 
With the exception of 1038, 1004, 4001, 4008, 4010, and 2055, all downgradient 
monitoring we1 1 s indicated contamination. Additionally, upgradient monitoring 
wells 2066 and 3066 yielded questionable water quality when compared to 3043. 
These "upgradient" monitoring wells had high conductivity, high chloride, high 
iron, and high sulfate. 
EPA DDAGW as the upgradient reference. 

As a result, monitoring wells 3043 was used by Ohio 

Based upon the geometric pattern of ground water contamination, DOE has failed 
to define the outermost perimeter of contamination; and has therefore, failed 
to determine the full extent o f  ground water contamination as per OAC 3745-65- 
93 (D) (4) (a and b) . " 
FEMP Response to Ohio EPA SDecific Comment (f), 

Three flow systems within the Great Miami Aquifer converge in the vicin ty of 
the FEMP. The Dry Fork and Shandon systems converge near the Waste Pit Area. 
Monitoring Wells 2066 and 3066 are completed in the Shandon Flow System 
Monitoring wells 2043 and 3043 are completed in the Dry Fork Flow System. The 
chemistry of each f l o w  system i s  different from that of the other flow system. 
If a direct comparison of water chemistry is made between the 0043 and 0066 
monitoring wells without regard to the fact that they are completed in 
different flow streams, with different degrees of 1 ithologic heterogeneity, 
one could conclude that the results are questionable. This issue was more 
thoroughly explained in a letter sent to the Ohio EPA on April 3, 1992 
(DOE-1305-92). 

The DOE feels that by defining the extent of elevated concentrations of 
sulfate, the extent of contamination has been determined. Isoconcentration 
maps contained in the annual RCRA Reports serve to illustrate the extent. 
Sulfate is the most widespread constituent emanating from the waste pit area. 
The plume was contoured to 100 ppm in the 2000 series, and 30 ppm in the 3000 
series; concentrations that are below the maximum contaminant level (MCL) o f  
250 ppm. Elevated sulfate was detected at only one location in the 4000 
series therefore an isoconcentration map was not created. The elimination of 
wells 2066 and 3066 from consideration as upgradient wells may result in 
different stati stical test results (additional downgradi ent we1 1 s di spl aying 
statistically significant concentrations) but would not change the size and 
shape of the downgradient contamination illustrated by the isoconcentration 
maps. 

7. Ohio EPA Specific Comment t a l  
"1990 Page 2, para 2- This paragraph states that elevated levels of additional 
inorganic constituents have been detected in the plume, but are inconsistent 
and are not used to trace plume movement. DOE-FEMP needs to provide Ohio EPA 
with the supporting data and rational that they used to determine this." 

8 
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FEMP Response t o  OEPA S p e c i f i c  Comment (ql ' C  - 

The term " i n c o n s i s t e n t "  as used i n  the  1990 RCRA r e p o r t  has caused confusion. 
It should have been s ta ted  t h a t  "add i t i ona l  s t a t i s t i c a l l y  s i g n i f i c a n t  
concentrat ions o f  some ino rgan ics  have been determined, however on ly  

, inorganics conf i rmed a t  t h r e e  or more l o c a t i o n s  are i l l u s t r a t e d  i n  t h e  
isoconcent ra t ion  maps." 

Page 31 of t h e  1990 RCRA r e p o r t  s ta tes  t h a t  "The contour  maps were const ructed 
on ly  f o r  those parameters t h a t  i n d i c a t e d  3 o r  more Mon i to r i ng  Wel ls w i t h  
s t a t i s t i c a l l y  s i g n i f i c a n t  concentrat ions i n  t h e  same mon i to r i ng  zone". A l l  
a n a l y t i c a l  da ta  was fac to red  i n t o  the  downgradient assessment o f  t he  ex ten t  o f  
contaminat ion.  The suppor t ing  da ta  was summarized and presented i n  Tables 3.1 
through 3.6 and the  Appendices o f  the  1990 RCRA Report. 

8. Ohio €PA S p e c i f i c  Comment ( h l  

"1990 Page 36, sec t i on  3.3.5.1- Th is  sec t i on  descr ibes the  method which DOE 
used t o  determine t h e  r a t e  of  contaminant migra t ion .  This  method assumes a 
l i n e a r  r e l a t i o n s h i p  between contaminant concentrat ion,  d is tance,  and t i m e .  
This method does n o t  take i n t o  account v a r i a b i l i t y  i n  h y d r a u l i c  conduc t i v i t y ,  
t r a n s m i s s i v i t y ,  s t o r a t i v i t y  ( s p e c i f i c  y i e l d )  , o r  recharge. The DOE should 
prov ide Ohio EPA the  data which supports these assumptions. 

FEMP Response t o  Ohio EPA S p e c i f i c  Comment ( h l  

The FEMP has employed t h e  technique i d e n t i f i e d  i n  t h e  RCRA Groundwater 
Mon i to r ing  Technical  Enforcement Guidance Document (OSWER-9950.1 September, 
1986, Sect ion 6.11, page 181) t o  determine the  r a t e  of contaminat ion f o r  t h e  
Waste P i t  4 Assessment. 
t he  same e l e v a t i o n  and a l i gned  i n  t h e  d i r e c t i o n  o f  f low.  Changes i n  
contaminant concent ra t ions  can be observed i n  these mon i to r i ng  w e l l s  t o  
develop m i g r a t i o n  ra tes .  
method, bu t  f i e l d  da ta  used t o  t rend  changes over t ime represent  the  
parameters e m p i r i c a l l y .  
w e l l s  i s  no t  be ing ex t rapo la ted  t o  o ther  areas o f  t h e  s i t e .  

0 
This  technique u t i l i z e s  mon i to r i ng  w e l l s  i n s t a l l e d  a t  

b 

Spec i f i c  a q u i f e r  parameters are n o t  used i n  t h i s  

Observed r a t e s  o f  m ig ra t i on  between t h e  mon i to r ing  

9. Ohio EPA S p e c i f i c  Comment (1) 

"DOE-FEMP s o l e l y  uses s t a t i s t i c a l  ana lys i s  t o  v e r i f y  t h e  presence o f  
contaminants i n  mon i to r ing  we l l s .  
profess ional  judgement" coupled w i t h  s t a t i s t i c a l  ana lys i s  t o  determine 
contaminat ion.  
be determined." 

Ohio EPA recommends the  use of "best  

Ohio EPA and DOE-FEMP need t o  c l a r i f y  how contaminat ion w i l l  

FEMP Response t o  Ohio EPA S p e c i f i c  Comment (i) 

The FEMP uses invo lved s t a t i s t i c a l  methods cons is ten t  w i t h  The S t a t i s t i c a l  
Analys is  o f  Groundwater Mon i to r i ng  Data A t  RCRA F a c i l i t i e s  (EPA/530-SW-89-026, 
A p r i l ,  1989). These s t a t i s t i c a l  procedures compare upgradient  mon i to r i ng  w e l l  
data t o  downgradient mon i to r ing  w e l l  data f o r  t he  g l a c i a l  overburden and 
d i f f e r e n t  a q u i f e r  zones. The s t a t i s t i c s  are designed t o  determine small 
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changes in groundwater quality that may not be detected through graphical 
methods. 
analysis of groundwater data to determine the extent of contamination. 
spatial evaluation uses analytical results contoured on a site to map 
determine the extent of contamination. 
identify the extent of the contamination through this spatial evaluation. 

Despite the use of these statistics, the FEMP also performs spacial 
This 

Best professional judgement is used to 

- -  

The FEMP also develops time verses concentration plots to identify 
concentration trends over time. The spatial evaluation and time verses 
concentration plots are two separate analyses used to confirm the results of 
the statistical analysis. 
differences between the evaluation techniques for further study. 

Best professional judgment is used to identify 

10. Ohio EPA SDecific Comment (jl 

"The rate and extent of migration of hazardous waste or hazardous waste 
constituents in the ground water should not be calculated based solely upon 
non-statistical methods. 
accepted background concentrations to determi ne ground water contamination. 
The use o f  statistics to define the rate and extent of migration of hazardous 
waste or hazardous waste constituents in the ground water can overlook lower 
concentrations of contaminants which this monitoring program is designed to 
i ncl ude. Hydrogeol ogi cal and geochemical factors must a1 so be addressed in 
the determination of the rate and extent of migration." 

Ground water data should be reviewed and compared to 

FEMP Response to Ohio EPA Specific Comment (,I) 

The FEMP uses statistical procedures to identify monitoring well locations 
that have concentrations of concern. 
downgradient groundwater quality. 
concentrations using spatial analysis. The spatial method is a non- 
statistical representation of field data using interpretation between 
monitoring locations. 
extent of contamination identified in both o f  these methods. 

These statistics compare background to 
The FEMP a1 so evaluates groundwater 

Best professional judgement is used to determine the 

Variations exist between the results of the statistical procedures that 
compare downgradient to background and the results of the spatial evaluation. 
Best professional judgement involving Waste Pit 4 specific data, water 
elevation data, observed and modeled flow directions, and concentration 
variations is used to identify the extent of contamination specific to Waste 
Pit 4. 

11. Ohio EPA SDecific Comment ( k l  

"1989 Report 2, Page 17, para 1- This paragraph indicates that the lower 
aquifer is contaminated, however no ground water flow velocity, hydraul ic 
gradient, or hydraulic conductivity is provided for this unit." 

FEMP Response to SDecific Comment (k) 

The 1989 RCRA Report is not clear in stating that the flow velocity was 
determined at the time to be the same for both the upper and the lower 

10 
0 
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aquifer. 
conductivity are reported on pages 13 and 14 of the 1989 RCRA report. 

As explained in the FEMP response to OEPA specific comment (a), the 
coefficient of permeabi 1 i ty of 2,000 gal 1 ons/day/foot or 267 ftlday was 
determined for the lower aquifer in a site specific pump test conducted in 
1962 (Spieker and Norris, 1962). Spieker, 1968a, discusses the results of 
the 1962 pump test. 
transmissibility of the lower half of the aquifer is 150,000 gpd per ft.; 
therefore the transmissibility of the entire aquifer is estimated to be about 
300,000 gpd per ft" (Spieker, 1968a, pg. A15). See FEMP response to OEPA - 

The ground water flow velocity, hydraulic gradient, and hydraulic 0 

The report states that "the test indicated that the 

--- specific comment (a) for further explanation. J 

In the 1990 RCRA report, results of the RI/FS modeling program were used to 
determine average velocity for the upper and lower aquifer. A hydraulic 
conductivity of 450 ft/day and 600 ft/day for the upper and lower aquifer 
respectively were used. These hydraulic conductivities are considerably 
higher than the pump test value of 267 ft/day. Best professional judgement 
indicated though that it was more conservative to use the modeling results. 
This resulted in a greater reported flow velocity than was made in the 1989 
RCRA report. 

In the 1991 RCRA report, hydraulic conductivities of 450 ft/day and 600 
feet/day for the upper and lower aquifers were again used to calculate 
velocity. 
resulting in a range of velocity for the 2000 series being from 1.44 ftlday to 
2.52. feet/day. A velocity of 1.8 ft/day for the 3000 series, and a velocity 
of 2.38 ft/day for the 4000 series. The differences though are due to the 
1 i near cal cul at ion o f  gradient between speci f i c moni tori ng we1 1 s ( i . e. between 
monitoring wells 2649 and 2037, and 2084 and 2010 for the 2000 series, between 
monitoring wells 3011 and 3010 for the 3000 series, and between monitoring 
wells 4011 and 4010 for the 4000 series. 

More detail was given to the determination of hydraulic gradient 

0 
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Figure 4. Map showing opproximate location o f  existing and recommended 
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ENGlNEER/GEOLOCIST: 6. DAVIES, 6. HON D e p t h  N/A Da te /T ime  N/A DATE COMPLETED: 

D 
E 
P 
T 
H 

- 

1 

VERY STIFF, BROWN (10YR 3/21 CLAY UlTH TRACE SAND AND F INE 
GRAVEL, HOIST. 

12 I 

S 
U Y  T 
S H  S REHARKS 
C B  F 
s o  

L 

CL 3.5 
Hnu=  0 ppn 
a = 5  cpn Br = 240 cpn 

Hnu= 0 ppn 
CL 4 . 5  a = 5 . cpn Br = 280 cpn 

Hnu= 0 ppn 
a = 5  C p n  ar = 280 cpn 

CL 3.5 

CL ,6.5 

X 18 IN .  SPLIT SPOON SAMPLERS CONSECUTIVELY. SO1 S FOLLOU HUNSELL COLOR CHARTS. 

A - 10 



3637 
FERNALD RI /FS VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT MWBER: 602 3.2 PROJECT NAUE: FMPC R I / F S  

BORING W B E R :  2008 COORDINATES: NORTH 480.661 -42 EAST 1,378.918.031 DATE: 03/20/88 
- ._ . .  

- 
R 
E 
C I  
0 1  
V I  
E l  
R !  
Y - 

12 

- 

9 

6 

11 

18 

10 

14 

- 

14 

- 

14 

16 

- 

S 
U Y  
S M  
C B  
s o  

L 

CL 

i E Ell! 
E 

S T I F F  Y E L L W I S H  B R W N  S l L T Y  CLAY (IOYR, 5/61, DRY. 

1.5 - 

3.0 

DARK Y E L L W I S H  BROUN S I L T Y  CLAY ( l O Y R ,  4/61, DRY. CL 

- 
ML 

CL 

08242 6 
03/20/88 7 
1520 1 1  

08243 5 
03/20/88 8 
1524 9 

4.5 
S T I F F  DARK Y E L L W l S H  B R M  SANDY CLAY ( I O Y R ,  5/61, MOlST. 

08244 3 
03/20/08 4 
1540 5 

6.0 

SHELBY TUBE. 
08805 
03/20/88 
1U5 

7.5 - 

9.0 - 

10.5 - 
i 

12.0 - 

13.5 - 

15.0 - 
MOTE 
PENN 

GAL 

SP 5 / 8 ) ,  VET, TRACE S I L T .  LOOSE Y E L L W l S H  B 
08806 4 
03/21/88 8 
1430 8 

SP LOOSE Y E L L W l S H  BROUN SAND (lOYR, 5/81,  VET, TRACE S I L T .  
08807 6 
03/21/88 9 
1435 10 

I CL 

o!Blhl 1440 9’ 10 
ML S T l F F  DARK GRAY S l L T  (5Y, 4/11 UlTH SAND, TRACE CLAY, WET. 

08809 
03/21/88 

1445 

10 
10 
9 6r = 200 

Hnu= 0 ppn 
a = O  C p n  ar = 200 cpn 

M E D l U  S T l F F  DARK GRAY CLAY (5Y, &/I), TRACE S I L T ,  MOlST. CL 

- 
08810 2 
03/21/88 3 
1500 4 
I 

1: 
;YLVAMIA DRILLIMG CO. DRILLER:  T I M  HARRIS, HELPER; CRAIG COULTER. BACKGROUND MEASUREMENTS. UATER USED 600 
.OMS. COLORS VIA MUMCELL COLOR CHART. 

A - 929 



3637 FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT WUIBER: 602 3.2 1 PROJECT NAME: F W C  RI/FS 
KING NWBER: 2008 COORDINATES: NORTH 480,661.42 EAST 1,378,918.03 DATE: D3/20/88 

;ROUND ELEVATION: WL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 03/20/88 

.- 

a I D e p t h  N/A D e t e / T i m e  N/A I DATE CCUPLETED: 03/28/88 
_ _ ~  
iNGINEER/CEOLOGIST: M. COLDBERG 

OF 4 Ra.4 
@:< 
E:'; e::; r,;; 
w::. 

- ... 

... 
:. ..:. ... ... . .  ... ... ... 
. .:. . .. ... ... ... - ... .. .- 

16. - 

18. - 

19. - 

20. - 

22. 

I 

23. 

- 

25. 

26. - 

28. - 

29 I - 

31 - 

32, - 

w 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
ML 

- 
HL 

- 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

CL 

- 
CL 
N 

T 
S 
F 

- 
1.5 

- 
1.5 

A D I  L S  
I4 A 1 1 0  A 
P T M  V M  

REMARKS 

I E D l M  S T I F F  DARK GRAY S I L T Y  CLAY (51, 4/11, TRACE SAND AND 
i l L T ,  VET.. Inu= 0 PPI 

I = O  C P  r = 200 CP 

lnu= 0 . ppl 
k = o  C P  Lr = 210 CP 

08812 6 

1535 10 
03/21/88 r 

08813 
03/21/88 

1650 
- 
2.0 

- 
2.0 

- 
2.5 

;TIFF DARK GRAY SILTY CLAY (51, 4/11, TRACE GRAVEL, MOIST. 
inu= 0 PPI 
r = O  C P  sr = 210 CP 

inu= 0 pp 
I = o  C P  3r = 210 c p  

fl), TRACE GRAVEL, DRY. 

dnu= 0 PPI 
I = o  C P  Br = 210 c p  

2.0 VERY STIFF DARK GRAY CLAY (5Y, 4/11, TRACE GRAVEL, MOIST. 
'08817 4 
0 3 / 2 2 / 8 8  6 
0940 10 

2.0 

- 
1 .o 

- 
1 .o 

- 
B4.1  

VERY S T I F F  DARK GRAY CLAY (5Y, 4/11, TRACE GRAVEL, DRY. 
Hnu= 0 PP 
P = o  C P  Br = 180 CP 

08818 4 
0 3 / 2 2 / 8 8  5 
0950 r 

Mnu= 0 PF? 
P = O  C P  ar = 180 c p  

08819 2 
0 3 / 2 2 / 8 8  4 

1030 3 

S T I F F  DARK GRAY CLAY (5Y, 4/11, TRACE GRAVEL, DRY. 
Hnu= 0 W 
u = O  C P  er = 190 CP 

VERY MARD O L I V E  GRAY CLAY (SY, 4/21, TRACE GRAVEL, DRY. 
0 8 8 2 1  50 

03/22/88 50 
1400 

I ~~ 

VERY HARD DARK GRAY CLAY ( 5 Y ,  4/11, TRACE GRAVEL, DRY. B4.I 

VERY HARO DARK GRAY CLAY ( S I  4/11 TRACE GRAVEL. 
DENSE Y E l l W I S W  BRWN SAND ({OYR, 4/61, DRY. OMa 14 

05/22/80 24 
1u5 3s 



SAND ( I O Y R ,  5/61, DRY. 



Y 
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I PROJECT NWBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  1 

A - 931 
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3637 
FERNALD RI/FS V l S U A L  CLASSlFICATlON OF SOILS 

08830 11 
03/23/88 12 

1455 21 

BOTTOM W ml#G 72.8 

NOTES: 
PENNSYLVANlA O R I L L l N G  CO., DRILLER: T I M  HARRIS, HELPER: CRAfG COULTER. BACKGROUND MEASUREMENTS. UATER USED = 600 

GALLONS. COLORS V l A  CNNCELL COLOR CHART. 
\I 

A - 932 



/ FERNALD 
RIPS 

e FIELD PERMEABILITY TESTS 

DEPTH TO 6 q  I 1 . IN CASING 

363'7 

FALLING HEAD * 

PROJECT FhPc RT/Fg TESTED BY '5s /@l DATE 513/gg 
PROJECT NO. 6 0 2 1 0 3 1 0 3 .  0 I 
BORING NO. lo% 

RADIUS OF TEST BORING, R 

.. 
0 5  4 f 

HEIGHT OF CASING (REF. L E V E L )  
ABOVE GROUNO SURFACE, Hc 

DEPTH TO BOTTOM OF TEST POCKET, L I  

DEPTH TO GROUNDWATER TABLE 

e 7 1 0  f f 
' X - o - ( t  

*CASED HOLE UNCASED OR 
DEPTH TO TOP OF TEST POCKET, L e  1-4.04 t  PERFORATE^ EXTENSION OF 

LENGTH, L 1g;j. q.14 f f  A I FROM TOP OF CASING , HG 
Rfj,, 7at 1703 

I .o 
09 

OB 

07  

06 

1 -  

A 

(3 
I - 
0 .- 
c .- 
c a4 .- 
I: 

\ 
n 

I 

Y 

(3 0.3 

I 

6 
p 02 

r 
Y 

I- 
U 

Q 

W 
I 

a 

a 

0. I llL 10 30 30 

H, =DEPTH TO WATER IN CASING FROM TOP 
OF CASING AT TIME, 1 ,  

H2= E P T H  TO WLILTER IN CASING FROM TOP 
OF CASING AT TIME, 12 0 6 4  
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MONITORING WELL INSTALLATION RECORD 

PROJECT NAME: F e r n a L d  RI /FS F I E L D  ENG./CEO.: DATE : 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

RING NO. : 1012 W,E COORDINATES: 483703.23, 1380912.7 
NUMBER: 1012 DATE OF INSTAL.: 

LE D R I L L I N G  

CASING TYPE : N o t  N o t e d  
CASING D I M . :  
CASING SIZECS)  USED: ( U n i t s  N/A) 

S IZE:  FROM: N/A TO: N/A 
SIZE: N/A FROM: N/A TO: N/A 

I 
! 

I 
I 
I 

I .O.: 
LENGTH OF I S 1  P I P E  SECTION: 

I 2ND P I P E  SECTION: N o t  N o t e d  I 
I 3RD P I P E  SECTION: N o t  N o t e d  I 

I 

TOTAL PERFORATED AREA: 
NOT E S/COMMENTS: 

I CWMENTS 
RISER J O I N I N G  METHCO:  N o t  N o t e d  

PROTECTION SYSTEM 

I RISER PROTECTIVE P I P E  LENGTH: I OTHER PROTECTION (* NONE NOTED) 
PROTECTIVE P I P E  O . D . :  

ITEM DISTANCE ABOVE/BELOU I GRmD SURFACE 

-..---.-- 

f BOTTOM I 
A 

N/ A _ - -  

I N/A 
N/A 

I 

R e p o r t  D a t e  : 15-El-90 



3637 
WELL INFORMATION SHEET 

Wel l  Number: 
WMCO: 01 

a1 1 e p / I  .D. Number- 
NLO: Weston: 0 1 4 )  

s)p N>- * 5 < C O L J  r.2 1 d 
L o c a t i o n  : 

f 3 3  I - = 3  E 4 t! d b 0 2  N 
Well  Locat ion:  
S t a t e  P1 ane Coordinates:  
Approx. S i t e  Coordinates:  94 o S or(N0 4J8qC3 E 
Ground E leva t ion :  ( t 3  / .  900 

, ,  

Monitoring: 

M o n i t o r i n g  Program: 
Parameters Monitored/Frequency: 

Aqu i fe r :  -ctr .r.-. . c =E L --.e. - L  % +C ~t n \ \  ,,j >;-&-?c a'.,'( > c  'L 

Approx. Water Table E leva t ion :  L ( 0  Depth t o  Water: 3 1 . 3 7  

Dri 11 i ng: 
D r i l l i n g  Method: P O + - G ~  
Date of I n s t a l l a t i o n :  I 

Borehole Diameter : 
Borehole Depth : 6 2 '  
Type Of Logs: (iPDl .-',.c 

Ori 11 e r  : - F , A e - o h f 2  
Completion Date: Q - ' 2  4 
Casing Diameter:  4 - 1 '  

Casing Length:  

- I  

.I 

Type Annul a r  Space Seal s : 
Screenpack M a t e r i a l  : c j I 5 - I j Q I  

Casing Type: PV C 
Pump Model : 
Date Pump I n s t a l  l ed :  
Height o f  S t i c k - u p :  2 , 6 7 0  

. .' .\.ti 

Hydro1 og i c Tests  : 

Completed By: ut.: Date: 
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3637 FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

I PROJECT NUMBER: 602 3.2 1 PROJECT NAME: FMPC R I / F S  1 
BORING NUMBER: 012 COORDINATES: NORTH 4 8 1 , 8 5 0  EAST 1,381,900 DATE: 0 3 / 1 1 / 8 8  

GROUND ELEVATION: GUL: D e p t h  N/A D a t e / T i r n e  N/A DATE STARTED: 03/11/88 

ENGINEER/GEOLOGIST: 8. MONTGOnERY D e p t h  N/A Dete/Time N/A DATE COMPLETED: 

DRILLING METHODS: PAGE 1 OF 1 

REMARKS t u  s I 
I 

S 
U Y  T q- REMARKS 

CL 1.5 
Hnu= 0 w 
a = 5  C P  
B r  = 300 c p  

Hnu= 0 PP 
C P  

6r = 160 c p  

6r = 160 c p  

A - 14 



FERNALD 
RVFS 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 

I E+:GFD 1 DEPTH TO WATER 
IN CASING I . C  

04 

Of 

a7 

O( 

I 05 

CI 

(3 
X 

0 
- 
.- 
c .- 
c a4 .- 
I 

\ 

X 

Y 

h 

(3 0.3 
I 

5 
p 02 

' I  
Y 

k 
U 
Q 

0 

W 
I 

a 

0. I 

H, =DEPTH TO WATER IN C A S ~ N G  FROM TOP 
OF CASING AT T I M E ,  t ,  

H 2 = X P T H  TO WATER IN CASING FROM TOP 083 
OF CASING AT T IME,  t2 



Q L L i h  

e 8’4 
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PERMEABILITY FROH TIHE-LAG TESTS I L 1 

TITLE: ? FHPC RI/FS HW-112 
( E l n g l i s h  or ( l f l e t r i c  u n i t s ?  E 
( C l o n f i n e d  or (U)nconf ined condi t ions?  U 
Do you p r e f e r  t o  e n t e r  v e l 1  radi i  ae ( I l n c h e s  or ( F l e e t ?  F 
STANDPIPE RADIUS (feet) = ? .167 
INTAKE RADIUS (feet) = ? .33 . . 
LENGTH OF INTAKE (feet or meters) = 7 16.7 
DEPTH TO TOP OF INTAKE (feet or meters) = ? 46.7 
STATIC WATER LEVEL, DEPTH (feet or meters) = ? 30.75 
PURGE WATER LEVEL (feet or meters) = 7 25.1 

ARE THESE DATA CORRECT? ( Y / N ) ?  Y 
ARE WATER-LEVEL DATA TO BE READ FROB DISK? (Y/N)? 

lLIST =?RUN 3LOAD' 4SAVE' SCONT 6,'LPTl 7TRON 8TROFF9KEY BSCREEN 

I 

e 

U 

0 



I 

I 

I 

c 

t 

TIHE 
(seconds 1 --------- 

30 
60 
90 

150 
180 

1.20 

WATER LEVEL 
(feet) 

2s. 1 
27.6 

/ 28.95 
29.65 
30 
30.2 

----------- 

UNCONFINED AQUIFER 

K = 1.6E-03 cm/eec 
= 33.1 gpd/ft2 
= 5.1E-05 ft/aec 
= 4.4 f t /day  

DRAWDOWN H/H0 
(feet 1 

-------- -------- 
-5.65 1 
-3.15 .5575222 
-1.80 ,3185842 
-1.10 .1946905 
-0.75 ,1327436 
-0.55 9.734552E-02 

REGRESSION COEFFICIENT = -.9932927 



5 ,  
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IN-SITU INC.  HERNIT DRTA !!!!!ACEHE!!T PRCIRGE a .  
I'!!J!!TORIHG !!EL! ll? 

sLuqSnp.8 TEST 

Re!. Value : 30.?5 (Tt) 
H(@! 
' T ( 0 )  

.50QQ 
! .On?? 
1.5000 
2. OO?? 
2.5000 
3. 000? 
3 . 500! 
4 .  0009 
4.50?? 
5 .  00?0 
5 .  5000 
6.0090 
? . 0000 
8.00?0 
9 .0?00 
10. OO?? 
12. OO?? 
14.0000 
16. 0000 
19.00?? 
20. 000? 
2 5 .  00?? 
30. n0?? 
40, ?0?? 
50.00% 

5 . 6 5  (Ft) 
.00 ( H i n )  

25.10 
27.60 
28.95  
?9.65 
30.00 
30. 20 
30.30 
!0. 35 
30.3! 
50.40 
30.42 
30.44 
30.45 
30.48 
30.50 
30.50 

' 30.53 
30.54 
30.55 
30.57 
30.5! 
30.58 
30.60 
30 .6!  
30. 62 

5 . 6 5  
3.!5 
! . A @  
I i n  ..-. 

15 

2 2  
. . -  
. - -  
.45 
.40 
.38 
.35 
.33 
.31 
i n  

.27 

.?5 

.-. 

32 

33 

'?I 

. -- 

. -- 

.-- 

.?? 
IR 
111 

17 

..- 

..- 

. - .  

.I5 

.I4 

.I3 

DELTA !!nE 
( N i n )  ---------- 

.4990 

.0990 
1.4990 
! .9990 
2.4900 
2.9990 
3. 4990 
3.9990 

' ,4.4990 
4.9900 
5.4990 
5.9990 
6.9990 
? .?99? 
R .  9990 
9.9990 

l! .9990 
13.??00 
15.?990 
17.9990 
l?. 9990 
24 .9?90 
?9 .a990 
I . . , .  7Q QQ?! 
49. 9990 

1 . O M  
.558 
.319 
.!?5 
.133 
.09? 
.030 
.07! 
. 06! 
.06? 
.058 
.055  
.?53 
.048 
.044 
.044 
. 039 
.037 
.035 
.032 
.032 
.030 
.02? , 

.?25 

.02! 



VALUE: 0.50 

A 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 

. 6.00 
7.00 
8.00 
9.00 

10.00 
12.00 
14.00 
16.00 
18.@r? 
20. Or? 
25.00 

i'.-?LI;E : 30.00 

V.4LL;E: 1.00 

.4 
30.00 
40.00 
50.00 

B 
25.10 
27.60 
28.95 
29.65 
30.00 
30.20 
30.30 
30.35 
30.37 
30.40 
30.42 
30.44 
30.45 
30.48 
30.50 
30.50 
30.53 
30.54 
30.55 
30.57 
30.57 
30.58 

0 
30.60 
30.61 
30.62 

3637 

Press / fo r  cmmands 
C D E 

0.685 . 
0.382 
0.218 
0.133 
0.091 
0.067 
0.055 

. 0.048 
0.046 
0.042 
0.040 
0.038 
0.036 
0.033 
0.030 
0.030 
0.027 
0.025 
0.023 
0.022 
0,022 
0.021 

i! 

0.017 

E 

0.015 

Press / fer  coaaondo 093 
.. 3 r I! 

. . .  
c - 



T t  
OP 
6C 
BE 
LC 
9C 
CC 
PC 
Ct 
ZC 
IC 
OE 
61 
81 
L Z  

TZO'O 
110 0 
120'0 
EZO'O 
920 0 
LZO'O 
oco 0 
GCO G 
CCO'O - 
9E0'0 
8 C O ' O  
G P O ' O  
ZPO'O 
9k0'0 
8i.O 0 
CSG'O 
L90'0 

CCI '0 
8 5 1 ' 0  
Z 8 C  '0 
S89'0 

- - r  .- 
LbU u 

3 

8s 'OC 
L S  'OE 
LS 'OC 
sc ' O E  
PS 'OC 
t 4  'OC 
GS 'OE 
0s 'OE 
8P 'OC 
si. 'OE 
PP 'GE 
Zi. 'OC 
OP - OE 
LC'OC 
S C  ' O C  
GC '02 
02 'OE 
00 oc. 
c9 '62 
C6 8Z 
09 - LZ 
OT '47; 

00'. '1 
00 * GZ 
OG 81 
00 9'1 
00 ' PI 
00 * Zi 
OO'OI 
00'6 
00'8 
O O ' L  
00 ' 9  
01. 'L' 
00's 
OS "p 
0O'P 
OS 'C 
G O ' t  
OS ' Z  
0 0 ' 1  
OS -1 
GO'i 
0s '0 

0z 
6'1 
6 i  
Li 
91 
S i  
PI 
Ci 
1'1 

Oi 
6 
a 

9 

P 
E 

i 

- -  
1 1  

i - 
- 
5 

- 
6 





1 

* 
** * 

** * 
* *  

cz 10 -' 
n 
4 
W 
I 

10 -2s 
0. 

k =  

.= 

%e-.*- 
--.- ._ - 

t ,  0.5 

t, 40 

TIME ( M I N U W )  



0 
I- < 
- 

10 

n 
4 
W 
I 

10 

TIME (MINUTES) 
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I!!-SITU !HC. HERH!? DP.14 !!*NRCEI(.E!!? PAC!.A6E ' a  
I!ON!TOR!NG HELL 112 

SLUGlSHM TES? 

Ref. Valua : 30.75 (Ft!  
. .  5.65 ( f t )  

.OO ([in) 
H ( O )  
T(0) 

.5000 
1 .0000 
I .  5000 
2.0000 
2.5000 
3.  0000 
3.5000 
4. 0000 
4. 5000 a 5 .  0009 
5.5000 
6.0000 
7.0000 
9.0000 
9.0000 
IO. 0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
25.0000 
30.0000 
40.0000 
50.0000 

25.10 
27.50 
28.95 
20.65 
30.00 
30.20 
30.30 
30.35 
30,3! 
30.40 
30.42 
30.44 
30.45 
10.48 
30.50 
30.50 
30.53 
30.54 
30.55 
30.57 
30.57 
30.59 
30.60 
30.61 
30.62 

5.65 
3.!5 
! . ! O  
!.!0 
.75 

.45 

.40 

.38 

.35 

.33 

.31 

.30 

.27 

.25 
- 2 5  
.22 

.2? 

.!e 

22  ..- 

31 
._I 

I A  

17 
. - -  
... 
.15 
.I4 
.I3 

.4990 

.9990 
1.4900 
1.9090 
2.4900 
2. 0990 
3.4990 
3 .9990 
4.4090 
4.9900 
5.4900 
5.9000 
6.9090 
7.9000 
8.9990 
9.0900 

l! .a000 
!3.9990 
15.9000 
17.9900 
10.0900 
24 .??a0 
29.9900 
39.0900 
49.9990 

1.000 
.559 
.319 
.!?5 
.133 
.09! 
. O M  
.07! 
. 06! 
.062 
.058 
.055 
. 053 
. 048 
.044 
.0!4 
.030 
.037 
.035 
.032 
.032 
.030 , 

.02? 

.025 

.e21 
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ITEM I DISTANCE ABOVE/BELOV 

-.-------.-..---_..--------- _---.-.__------.- I----- I GROUND SURFACE 
2.0 F t .  
0.0 

TOP OF RISER P I P E  I 
GROUND SURFACE I 

a 

ELEVATION 
WSL 

572.79 
N/A 

B O T T W  OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS .------..-.--.-..-._.------. 
B e n t o n i t e  P e l l e t s  
Sand 
B e n t o n i t e  P e l l e t s  
G r o u t / S l u r r y  
Bentoni te  P e l l e t s  

PERFORATED SECTION 

V E L L  T I P  
B O T T o l  OF BOREHOLE 
Cuc AFTER INSTALLATION 

2 1/2 F t .  

TOP BOTTCU ------.--. 
0 4 
4 20 
20 25 
25 30 
30 33.5 
6 16 

18.6 
33.5 
DRY 

I I I 
UAS THE UELL FLUSHED AFTER INSTALLATION? : NO 
WAS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : No 

6-13 R e p o r t  D a t e  : 15-OCT-90 I 

100 L 
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FERNALD R I / F S  V I S U A L  C L A S S I F I C A T I O N  OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 1018 COORDINATES: NORTH 479,450.19 EAST 1,378,661.69 DATE: 10/18/87 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: LOWELL WILLE D e p t h  N/A D a t e / T i m e  N/A DATE COCIPLETED: 10/19/87 

GYL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 10/18/87 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 2 OF 3 - 
D 
E 
P 
T 
H 

- 
16.5 

18.0 - 

19.5 

T 
S 
F 

R 
E l  
C I  
O I  
V I  

Y 
iE 
- 
10 

10 

4 

11 

12 

- 

6 

- 

18 

14 

- 

9 

- 
18 

- 
13 

- 

REMARKS 

S T I F F  GRAY (7.5YR, 6/21 CLAY, SOME S I L T ,  TRACE F I N E  SAND - 
MOIST. 

CL 

_. 

CL 

3.5 

- 
3.5 S T I F F  GRAY 10YR, 6/1 CLAY, .SOME S I L T ,  SAND AND GRAVEL - DRY. 

07320 3 
10/19/87 5 
810 23 = 2  C P  r = E  c p  

I CL 

- 
CL 

3.2 

- 
>5 

07321 
10/19/8? 
820 

8 
10 
23 = 2  CP r = P j  CP 

HARD GRAY lOYR 5/1  GRAVELLY CLAY, SOnE S I L T  AND CLAY, TRACE 
PEBBLES - DRY. 07322 43 

10/19/87 27 
930 32 = 2  C P  r = n  CP 

21 .a - 

22.5 

CL 

- 
CL 

07323 
10/19/87 
940 

50 

HARD GRAY 10YR 6/1 VEL AND SAND, SOME S I L T ,  DRY 
07324 8 

10119/87 14 
1130 50 = 2  C P  r = n  CP 

24.0 - 

25.5 - 

27.0 - 

28.5 

I HARD GRAY l O Y R  6/1 CLAY, TRACE GRAVEL AND S I L T ,  ORY. CL 3.5 

= 2  C P  r = n  CP 

07326 
1 O/ 19/87 
1345 

5 
13 
30 

CL 

- 
CL 

- 
SM 

- 

= 2  C P  r = n  CP 

S T I F F  GRAY lOYR 6/1 CLAY, TRACE SAND, GRAVEL, AND S I L T ,  DRY. 
07327 11 

10/19/87 21 
1350 36 = 2  C P  r = n  CP 

LOOSE BROWN 1OYR 6/6 SAND, S W E  S I L T  AND CLAY - TRACE GRAVEL - 
DRY. 07328 12 

1430 12 
10/19/87 9 = 2  C P  r = n  cpl 10.0 

NOTES : 
SCANNED SAMPLE - BACKGROUND. 

e 
A -  88 



BORING NUMBER: 1018 

GROUND ELEVATION: 

ENGINEER/GEOCOCIST: L M L L  UlLLE 

~ 

SE BROWN lOYR 5/6 SAND AND GRAVEL, SOME S I L T  AND CLAY - 
C€ PEBBLES - DRY. 

COORDINATES: NORTH 479,450.19 EAST 1,378,661.69 DATE: 10/18/87 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 10/18/87 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 10/19/87 

BOTTOM OF BORING 33.5 
NOTES: 
SCANNED SAMPLE - BACKGROUND. 

D R I L L  ING METHOOS: CABLE -TOOL 

A - 89 

PAGE 3 OF 3 



I FERNALD 
RI/FS ~ 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 
3637 

PROJECT FA?L Pl/f5 TESTED BY '//3/4 DATE 5-/?/$8 DATE Wy/.a5 
I 

CALCULATED B 
I';1 q,ct\r4'? 

PROJECT NO 6 0 2 . 0 3 .  OZ.O/  
BORING NO. .llca- 

I I 

_. 
RADIUS OF TEST BORING, R 0.r i f  PERMEABILITY, K5-)t/o-' % 
HEIGHT OF CASING (REF. L E V E L )  

ABOVE GROUND SURFACE, Hc 
DEPTH TO BOTTOM OF TEST POCKET, L 
OEPTH TO TOP OF TEST POCKET, L 2  
DEPTH TO GROUNDWATER TABLE 

FROM TOP OF CASING , H, 

e 2 0 Cf 
*CASEO HOLE UNCASEO OR 

PERFORAT EL! EX TENS ION OF 
LENGTH, L I - L 2 .  7. O7 ff 

I 3 

ELAPSED ' DEPTH TO WATER 
TIME . IN CASING 
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0 
, 

I n n 
I I - I 

TIHE WATER LEVEL DRAWDOWN H/H0 
(seconds 1 ( fee t  1 ( f e e t )  

0 
60 
120 
180 

) 240 
300 
360 

3 420 
42480 

2.7 
3.85 
4.7 
5.4 
5.8 
6.08 
6.3 
6.48 
6.6 

3 UNCONFINED AQUIFER 

= 5.9E-04 cm/sec 
= -tpd/ft2 

a 1 

-4.37 1 
-3.22 ,7368421 
-2.37 .5423341 
-1.67 .382151 
-1.27 .2906179 
-0.99 .2265447 
-0.77 .1762014 
-0.59 .1350115 
-0.47 .1075516 

. . . .  

T I U E  WATER LEVEL 
.-I ( seconds 1 ( f e e t )  

120 4.7 

240 5.8 
300 6.08 

-l 360 6.3 
420 6.48 

) 180 5.4 

480 3 6.6 

DRAWDOWN 
( f e e t )  -------- 

-2.37 
-1.67 
-1.27 
-0.99 
-0.77 
-0.59 
-0.47 

UNCONFINED AQUIFER 

K = S.6E-04 ca/sec 
= -gpd/ftZ 
= 1.8E-85 ft/eec 
= 1.6 f t / d a y  

REGRESSION. COEFFICIENT -. 9982914 > 

H/H0 

-------- 
.5423341 
.382151 
.2906179 
.2265447 
.1762014 
.1350115 
.1075516 . . .  . . . . . . . . .  .:.:. ... ....................... 

...... ...:? : .;;: . . .  . .  .:.; .,.:.:..:.. . . . . . . . . . . . . . .  ................... . .  , .:.:. 

;;;;y;ii;i:::. . .::::.. 



.:: 

I 

I PERHEABILITY FROH TIHE-LAG TESTS 

TITLE: 4 FHPC RI/FS HW-118 e 
(Elnglish or (Hletric units? E 
(Clonfined or (Ulnconfined conditions? U 
Do you prefer to enter well radii as (Ilnches or  (Fleet? F 
STANDPIPE RADIUS (feet) = ? .167 
INTAKE RADIUS (feet) = ? . 5  , 

LENGTH OF INTAKE (feet or meters) = 1 10 
DEPTH TO TOP OF INTAKE (feet or meters) = ? 8 
STATIC WATER LEVEL, DEPTH (feet or  meters) = ? 7.07 
PURGE WATER LEVEL (feet or meters) = 1 2.7 

ARE THESE DATA CORRECT? ( Y / N ) ?  

ARE THESE DATA CORRECT? (Y/N)? 

lLIST 2RUN 3LOAD' 4SAVE' SCONT 6,'LPTl 7TRON BTROFFSKEY 0SCREEN 

E 

€ 
-m 

i 

z a 

0 

0 

0 



1 3  IO IO I d  ' I- I -  la ba I &  Id )-. Id lD 03 -1 Q) I J I  ,P w IO 14 

-1 a, UI .P w I 3  I d  0 
1- c= 
Irl .. 
)-. 

0 
0 

a IO I- 13 

a 
rp w I3 I 3  CL w w w w 
0 0 v\ 0 0 Q, f I* 0 10 w 4 Q, VI f w IQ w . . . . . .  . .  . . . .  . . .  
000000000000000000 
000000000000000000 

m 

c) 

000000000000000000 
0 0 0 0 0 0 0 0 0 0 w I - L  w I3 1- w 01 4 + I d  + 1 3  h) w w UI 4 Q3 0 w 4 IQ w a0 rp w 
Ih Q, 03 w 4 1 3  w 0 w w OD 0 1  Q) 4 c-r I3 I3 4 

. . . . . . . . . . . . . . . . . .  

m I> 
I3 
13 
13 
ID 

n 
(n 

:a 

C i  
$ 1  
0 
J 
I 



I ' :  1 :  

7 ," .q . .  ... . 
' j  i' % , i  . - .  . - 
. . . .  .. . . . .. .. 
. ... . . . .  _ .  . - 

3637 

1113 
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0.00 10.00 20.00 30.00 40.00 
TIME (MINUT@) 
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LOCKABLE CAP AND LOCK 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  KATERIALS 

B e n t o n i t e  P e l l e t s  
S a n d  

PERFORATED SECTION 

WELL T I P  

CWL AFTER INSTALLATION 

VAS THE WELL FLUSHED AFTER INSTALLATION? : N o  

MONITORING WELL INSTALLATION RECORD 

I 

PROJECT NAME: F e r n a l d  R I /FS  F IELD ENG./GEO.: M. GOLDBERG DATE: 01/08/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

G NO. : 1025 N,E COORDINATES: 482021.82, 1378309.4 
NUMBER: 1025  DATE OF INSTAL.: 01/08/88 

NG FLUIDCS) USED: ( i n  F e e t )  IS CASING TEMPORARY?: Uo 

NOTES/COHMENTS: CASING SIZE(S)  USED: ( in F e e t )  
SIZE: 10 FRW: 0 TO: 23 
SIZE: N/A FROM: N/A TO: N/A 

I I 
WELL DESCRIPT 

TOTAL PERF0 
NOTES/COnMENTS: 

RISER JOINING METHOD: THREAD AND CWPL 

RISER P I P E  MATERIAL: S t a i n l e s s  S t e e l  
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 10 F t .  
0.0.: 4 3/8 In. I.D.: 4 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

COMMENTS 

(FLUSH JOINT THREADED) 

I 

8- 19 R e p o r t  Date : 1 5 - K T - 9 0  



FERNALD 
RVFS 

9 N O T E S :  

1 I 

I 



36X ' FERNALD RI /FS VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

07809 
12/23/07 

0 0 2 6  

5 
7 
11 

07810 
12/23/87 
WO 

17 
26 
27 

BORING NUMBER: 1 0 2 5  COORDINATES: NORTH 482,021.82  EAST 1,378,309.45 DATE: 12/21/87 

GROUND ELEVATION: GUL: Depth N/A Date/Time W A  DATE STARTED: 12/21/87 

ENGINEER/GEOLOGIST: E. DUNNING Depth N/A Dete/Time N/A DATE COC(PLETED: 01/08/88 

D R I L L I N G  METHODS: CABLE-TOOL PAGE 1 OF 2 0 

0 

S 
U Y  
S H  
c e  
s o  

L 

T 
S REMARKS 
F 

UI 
GU 
CL 

- 
CL 
CL 
GP 

N/A Hnu= 0 
6.5 a = 0 

= 80 

4 .5  
4.5* Hnu= 0 
N/A a = 0 

B r  = 60 

DENSE YELLOWISH-BROWN SAND (IOYR, 5 /41  WET. 
DENSE L I G H T  GRAY GRAVEL ROCK ( lOYR, 6/11, WET. 

15 HARD, DARK BROWN CLAY ( lOYR, 4 / 3 )  W I T H  SOME COARSE GRAVEL, DRY 

07801 50 
12/21/87 43 

1504 36 

CL 

- 
CL 
CL 

Hnu= 0 PPI 
a = o  C P  
B r  = 80 c p  

0 7 8 0 2  10 
12/21/87 13 

1665 13 
4.5 

HARD O L I V E  CLAY (SY, 4/31, DRY. 
HARD, DARK O L I V E  GRAY CLAY (SY, 3/2) WITH A TRACE OF FINE 

18 GRAVEL, DRY. 
4.9 Hnu= 0 PPI 

a = o  Cpl ar = 80 cpl 
0 7 8 0 3  31 

1 2 / 2 2 / 8 7  2 2  
1016 28 

6.C 

7.5 

CL 

- 
CL 

4 . 5  
Hnu= 0 PP 
a = o  Cpl ar = 60 cpl 

HARD DARK O L I V E  GRAY , 3/2)  W I T H  A TRACE OF FINE 

HARD, OLIVE-GRAY C I T H  A TRACE OF F I N E  GRAVEL, 

0 7 8 0 4  19 
1 2 / 2 2 / 8 7  23 

1 0 2 1  30 

0 7 8 0 6  
1 2 / 2 2 / 8 i  

1 3 S l  

13 
17 
20 

Hnu= 0 

Hnu= 0 
1.5 a = 0 ar = 120 

9.c - 

10.5 - 

12.c 

~~ ~~ ~ ~ 

HARD, OLIVE-GRAY CLAY (SY, 4 / 2 1  W I T H  A TRACE OF F I N E  GRAVEL, I DRY. 
18 STIFF, YELLOWISH-BROWN CLAY (IOYR, 5 / 6 1  S I L T Y  AND DRY. 

CL 

CL 
07807 

1 2 / 2 2 / 8 i  
1 3 5 7  

25  
27 
33 

STIFF, YELLWISH-BROWN CLAY ( lOYR,  5/61 StLTY AND DRY. 
HARD, BROWNISH-YELLOW CLAY ( lOYR, 6 / 8 )  W l f H  4 TRACE OF FINE 

18 I GRAVEL, DRY. 

CL 
CL 

- 
CL 

- 
CL 

- 

1.5 
6.5 Hnu= 0 PP 

a = o  C P  Br = 120 c p  

07808 12 
1 2 / 2 2 / 0 7  19 

162s 22 

3.5 
Hnu= 0 PPI 
a = o  C P  ~r = 60 C ~ I  

VERY S T I F F ,  YELLOWISH-BROWN CLAY (lOYR, 5/41 TO ( lOYR,  5 / 8 1  
W I T H  A TRACE OF GRAVEL, DRY. \ 

12 

13.! 

3.5 
Hnu= 0 PP 
a = O  C P  ar = 40-60 c p  

VERY S T I F F ,  YELLOWISH-BROWN CLAY ( lOYR, s/4) TO ( IOYR,  5/81 . 
W I T H  A TRACE OF GRAVEL, DRY. 

18 

15.( 

NOTES: 
SAMPLES COLOQ BY W N S E L L  COLOR CHART AND B L W  COUNTS V I A  ASTM. 
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PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1025 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: 8. DUNNING 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 482,021.82 EAST 1,376,309.45 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/21/87 

DATE: 12/21/87 

D e t e / T i m e  N/A DATE COMPLETED: 01/08/88 D e p t h  N/A 

07815 

01::07/88 1 22.5 

OR ILL  I NC METHODS: CABLE-TOOL 

I 

8 
t S  
U A  
U H  
S P  

L 
O E  
ti 

- 
18 
18 
22 
- 
29 
22 
27 
- 
12 
17 
18 
- 
3 
4 
3 

SHELBY TUBE PUSHED. 

14 

l 2  I 

- 
S 

U Y  
S H  
C B  
s o  

L 

- 
CL 

- 
CL 

CL 

- 
CL 

Hmr= 0 PPn 
a = O  cpn 
6r = 60-80 cpn 

4.5 
Wnu= 0 PPn 
a = O  cpn Br= M) 

Hnu= 0 ppn 
a = O  cpn 

4.5 

6r = 50 cpn 

1 .s 
Hnu= 0 ppn 
a = O  cpn 6r = 60-80 cpn 

m Hnu= 0 

6r = 80 cpn 
a = O  cpn 

tOTES: 
SAMPLES COLOR BY M 

A - 92 



FERNALD 
RIMS 

ELAPSE0 ’ 

TIME 

e 

OEPTH TO WATER 
IN CASING 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 

3631 

PROJECT FFPC PJ/FrC TESTE0 BY 

BORING NO. 12 
PROJECT NO. 6 0 2-0 3.02.01 

RADIUS OF TEST BORING, R 
HEIGHT OF CASING (REF. L E V E L )  

ABOVE GROUNO SURFACE, Hc 

M P T H  TO TOP OF TEST POCKET, L 2  

FROM TOP O f  CASING, H, 

*CASEO HOLE UNCASEO OR 
 PERFORATE^ EXTENSION OF 
LENGTH, L I - L ~ .  

I.(& fJ = O p p  

OEPTH TO BOTTOM OF TEST 

. OEPTH TO GROUNDWATER TA&E 

I .t 

Ob 
OI 

47 

O( 

l a  

n 
(3 
z 

0 
- 
.- 
c .- 
c a4 .- 

X 

\ 
n 

x 

Y 

(9 Q3 

I 

6 

p 02 

2: 
Y 

I- 
q 

0 

W 
I 

a 

a 

0. I 

P 

H2= E P T H  TO WAT€R IN CAilNG FROM T O q z 2  
Of CASING AT TIME, t2 
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3637 

1 .00?? 
2. 0?0? 
3. ???? 
4.00@0 
5.00@? 
4 .  ?COO 
7. ???0 
9.0??0 
9. ???0 
!0 .0OQO 
!2.0000 
14.0000 
!4. ??@? 
19.000? 
20. on00 
25.0000 
30 .00?0 
40.0000 
50 .O?O? 
40. ??0? 

HOHITOR!t!G HELL 125 

sLl!s!suAn TEST 

Ref. Valve : 12.70 (Ft) 

? :'. 

4.40 5.30 
6.43 4.27 
6.45 4.25 
5.46 6.24 
6.47 5.23 
6.48 6.22 
6.49 6.2! 
6.50 6.20 
5.52 6.!@ 
6.53 6.17 
6.54 5.16 
5.56 5.!4 
6.58 6.12 
5.60 6.10 
6 .6 !  6.?? 
5.65 5.05 
6.69 4.0! 
6.15 5.95 
5.80 5.90 
6.@5 5.94 

e E u 4  rIEE 
(!!in! ---------- 

.9990 
! .9?90 
3 o w n  
3. 0090 
4.9090 
5.9095 
6.9994 
7.9994 
9.9990 
9.9990 
! 1.9990 
!3.999? 
15 .?99? 
1 7  wqn 

19.9990 
24. 9990 
29.9990 
39.0990 
49 .???? 
59.?9?? 

-..... 

-. . . . . . 

H/H(?! 

------ 

.962 

.957 

.954 

.953 

.951 

.950 

.948 

.947 

.944 

.942 

.940 

.034 

.931 

.93? 

.924 

.91e 
,908 
.901 
. e92 

Q 11 ..-. 



3637 

IW-SITU IWC. H E R H I T  DATA !!A!!RCEHENT PbCrdcE a 
M O N I T O R I N G  HELL 125 

SL!G!CUAR TEST 

! .?@?? 
2.0n00 
3.??@? 
4. OQO? 
5.?0?? 
6. on00 
7. ???@ 
9 *?M@ 
?.???@ 
!0.?0?0 
12.0000 
!4.0??0 
lb.???? 
18 * 000? 
20. 0000 
25. ???0 
30. ??0? 
40. @Or)@ 
5?. O??? 
40. ???? 

6.4? 
6.43 
6.45 
6.46 
6.47 
6.48 
6.40 
6.50 
6.52 
6.53 
6.54 
6.56 
6.58 
6.60 
6.6! 
5.65 
6.6? 
6.75 
6.89 
6.86 

! f t )  
( F L )  

(!!in) 

. u n i n a p n y  . - , - . . . - 
(Ft) -------- 

6.3? 
6.27 
6.25 
6.24 
6.23 
6.22  
f .? l  
6.20 
6.18 
6.17 
5.15 
6.14 
6.12 
6.10 
6.?9 
6.05 
f.?! 
5 . 9 5  
5.90 
5.84 

?E!!! T!!!E 
( M i n )  - -_ - - -___-  

.so90 
! .?990 
2. ???? 
3.9990 
4.9990 
5.9900 
6 .?9?@ 
7 .?9?? 
e .?9?@ 
9.9??@ 

11.9990 
!3 .?9?? 
15.???? 
1 7  ..... w o n  
!O.???@ 
24.9990 

~ 2?.???? 
39.???@ 
49 .???? 
5?.??!? 

'I/!!!?! 

.?62 

.?57 

.?54 

.?53 

. 9S! 

.OS? 
,948 
.?47 
.944 
.a42  
.94@ 

.934 

,930 
.?24 
.?I@ 
.??E 
.?@! 
.e02 

q17 . . - .  

Q 7 1  . .-I 
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F 
c3 
CD m 

1 

10 -’- 
0.1 

* * + + + * + * * *  * * * * * * 

TIME (MINUT,@) 



. .  

VP-LUE : 

1 
2 
3 
4 
5 
6 

8 
9 
1@ 
11 
I? 
13 
!4 
15 
15 

'I 

20 
2 1  
2 1  

1.00 

A 
1.00 
2.00 
3.00 
4.00 
5.00 

I 6.00 
7.00 
8 ,OO 
9.00 
10.00 
12.00 
14.00 
16.00 
18.00 
20.00 
25.00 
30.00 
40.00 
50.00 
60.00 

1 

B 
6.40 
6.43 
6.45 
6.46 
6.47 
6.48 
6.49 
6.50 
6.52 
6.53 

. 6.54 
6.56 
6.58 

, 6.60 
6.61 
6.65 
6.69 
6.75 
6.8@ 
6.86 

c D 
0.962 
0.951 
0.954 
0.953 
.0.951 

.. ,0.950 

.' 0,947 

.. . 0.942 
..10.940 

. .  0.937 
.: ,:0.934 

' .  ':.0.931 . .  
:... :.....0.930 
0.924 
0.918 

. .., ' 0.908 
0.901 
0.892 

:de948 

. ' . :  ..:" r 0:944 ._ 

. -. 

Press / for commands 
E 

.. 



00'09 OO'OP OO'OZ 

C'3 
m 
Fs 

l r l l l l l l l l l r l l r r l l r l 1 1 - 1 r l l r l l l  
00'0 

1 
b- 01 



1 

10 -' 
O4 

l l l l l r r r r ~ l l l l l l l r l ~ l l l l l l l l l ~  

10 20.00 40.00 60.00 
TIME (MINUTES) 
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0 
0 

0 

TIUE WATER LEVEL 
( seconds ) (feet) 

300 s 6.47 
600 6.53 
960 6.58 
1200 6.61 
1800 6.69 
2400 6.73 
3000 6.8 
3600 Go,‘,, 6.86 

--------- - _ _ _ _ _ _ _ _ _ _  

UNCONFINED APUIFER 

DRAWDOWN 
(feet) - - - - - - - - 
-6.23’ 
-6.17 
-6.12 
-6.09 
-6.01 
-5.95 
-5.90 
-5.84 

K 8 2.4E-06 cmleec 
8 0.1 gpdlft2 
* 8.0E-08 ftlsec 
8 0.0 ft/day 

ri 

REGRESSION COEFFICIENT 8 
a i  

H/H0 

_ - - - _ _ _ _  
.9511491 
.9419847 
.9343511 
.929771 
.9175572 
.9083969 
.9007634 
.a916031 

? c 
ra 
4 
4 

U 



\ 

I TEH 

-._.---_--_--__---_--------- 
TOP O f  RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

I BOREHOLE F I L L  MATERIALS 

B e n t o n i t e  P e l l e t s  I G r a v e l  

I - - - - - - - . - - - . - - - - - - - - - - - - - . * -  

PERFORATED SECTION 

UELL T I P  
BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION 

U S  THE UELL FLUSHED AFTER 

_.-_.-__--.._--.--.--.----.. 

MONITORING UELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO.: M. GOLDBERG DATE: 04/07/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

NG NO. : 1031 N,E COORDINATES: 481167.08, 1378136.5 
NUMBER: 1031 DATE OF INSTAL. : 04/07/88 

L E  DRILL ING 

SING TYPE : MONITORING 

NOTES/COWENTS: U S I N G  SIZECS) USED: ( in  F e e t )  
SIZE: 10 FROM: 0 TO: 30 
SIZE: N/A FRW: N/A TO: N/A 

UELL DESCRIP 

DISTAMCE ABOVE/BEtOU ELEVATION 
GRWND SURFACE 1 HSL 

------I--.-.--------.-- ------____._---_-.__.--. 
2.0 F t .  577.75 

2.5 F t .  
0.0 

TOP I BOTTOM .------...- ..-._--_--_ _ - -  
0 9 
9 28 
16. 26 . 

2 8  
30 N/A 
I / A  N/A 

-----.--..--__-__-__--. __. 

INSTALLATION? : No 

F C U A T J W :  -010 (In.) 
AREA: 10 F t .  

I NOTES/CWMEtlTS: 

RISER P IPE HATERIAC: S t a i n l e s s  Steel 
RISER PIPE DIAHETERS: 

LENGTH OF 1ST P IPE SECTION: 10 F t .  
0 .0 . :  G 3/0 In. 1.0.: G In. 

2ND P IPE SECTION: Not N o t e d  
3RD P IPE SECTION: N o t  N o t e d  

COMMEN T S 

UAS A SENSIT IV ITY  TEST PERFORMED OU THE E L L  : N o  

3631 

6-24  
<' 

R e p o r t  D a t e  : 15-OCl-90 
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PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1031 
GROUND ELEVAT IOW: 

ENCINEER/GEOLOGIST: M. COLDBERC 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 481,167.08 EAST 1,378,136.55 

GUL: D e p t h  N /A  D a t e / T i m e  N/A DATE STARTED: 04/05/88 

DATE: 04/05/88 

D e p t h  N / A  D a t e / T i m e  N/A DATE COnPCETEO: 04/07/88 
I 

DR I L L I N G  METHOOS: CABLE-TOOL I PACE 1 OF 2 1 !(I R S  

S 
U T  

C B  
S O  

L 

s a  
1 
S REMARKS 
F 

.4 
H n u =  0 ppn 
a = o  cpn Br = 260 cpn 

I cL 
I HARD VERY DARK GRAYISH BROUN CLAY ( I O Y R ,  3/21, DRY. 

10 

K BROWN CLAY ( l O Y R ,  4 / 3 ) ,  DRY. .4 
H n u =  0 ppn 
a = o  cpn ar = 260 cpn 

08833 6 
04/05/88 6 
0920 8 

3.0 

>4 
H n u =  0 PPn 
a = o  cpn 
6r = 200 cpn 

CL 
C L  

VERY STIFF DARK BROUN CLAY ( l O Y R ,  C / 3 ) ,  DRY. 
MEOIUM STIFF GRAY CLAY ( S Y ,  5/11, M O I S T ,  TRACE GRAVEL. 

>4 
e1 H n u =  0 m 

a = o  cpn ar = 200 cpn 
6.0 

6/3). MOIST. CL c1  
Hnu= 0 m 
a = o  C p n  ar = 220 C ~ T I  

10YR,  6/3), MOIST. MEDIUM STIFF DARK BR 

10 
CL 

CL  "I.."i ar = 210 cpn 
4CE GRAVEL. 

l2 I I 
Br = 210 cpn 

CL 
CL 

0 8 8 3 9  
08838 16 
06/05/88 1 1  
0940 13 

10.5 

MEDIUM STIFF, GRAY CLAY ( 5 Y ,  5 / 1 1  DRY TRACE GRAVEL. 
MEDIUM STIFF, Y E l l O U I S H  BROWN CLAY (I~YR, 5/81 MOIST,  TRACE 

(1 
H n u =  0 PPn 
a = Q  C p n  
6r = 210 cpn 

08840 4 
06/05/88 5 

1 COO 9 
12.0 

CL 
C L  

MEDIUM STIFF O L I V E  GRAY CLAY (SY,  4/21 DRY TRACE GRAVEL. 
MEDIUM S T I F F  VERY DARK GRAY (2 .SY.  3/01 TRACE GRAVEL. 

18 

1 

MEDIUM STIFF O L I V E  GRAY CLAY (SY, 6 /2 )  DRY, TRACE GRAVEL. CL  

10 
08842 

04/05 / 88 
1415 1.2 

NOTES: 
COLOR V I A  MLINSELL COLOR CHART 

A - 102 



FERNALD R I / F S  3631  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 PROJECT NAME: FHPC R I / F S  

BORING NUMBER: 1031 COORDINATES: NORTH 481.167.08 EAST 1.378.136.551 DATE: 04/05/88 

GROUND ELEVATION: GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

ENGINEER/GEOLOCIST: H. GOLDBERG D e p t h  N/A D a t e / T i m e  N/A DATE COWPLETED: 04/07/88 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 2 - 
R 
E l  
C I  
O (  
V I  
E l  
R !  
Y - 

18 

16- 

18 

8 

- 

10 

6 

18 

- 

18 

18 

i a  

S 
U Y  
S H. 
C B  
s o  

L 

T 
S 
F 

REMARKS 

Hnu= 0 

ar = 200 

MEDIUM S T I F F  DARK GRAY CLAY (51 ,  4/11 DRY, TRACE GRAVEL. CL 
Hnu= 0 
a = o  cpn ar = 200 cpn 

06844 
0 4 / 0 5 / 8 8  

1 5 1 0  

4 
10 
10 

CL 

- 18.0 

19.5 

08646 
06/07/88 
0930 

2 
2 
2 

MEDIUM STIFF YELLOWISH BROWN CLAY ( lOYR,  5 / 6 )  TRACE GRAVEL. CL 

- 
CL 

P = o  Br = 200 CP 
Hnu= O E/ 21 .o - 

22.5 

- 
1.5 

1.5 

STIFF DARK YELLOWISH B R O W  CLAY ( lOYR,  4 / 6 ) ,  TRACE GRAVEL, DRY 

0 4 / 0 7 / 8 0  z7 1 4 Hnu= 0 

Br = 240 

CL STIFF DARK YELLOW1 lOYR, 5 / 6 1 ,  TRACE GRAVEL. 
O W 8  16 

0 4 / 0 7 / 8 8  13 
0955 14 

2 4 . 0  - 

25.5 - 

27.0 

VERY DENSE DARK BROWN SANDY S I L T  ( lOYR,  6/31 DRY, NO CLAY.. 4.0  

- 
4 . 0  
4 . 0  

SM 

- 
SM 
CL 

CL 

OW9 
04/07/88 

1 0 4 0  

15 
22 
50 

Hnu= 0 ppo 
a = O  cpn 
6r = 2 4 0  cpn 

VERY DENSE DARK BROWN SANDY S I L T  ( IOYR, 4/3) DRY 
VERY HARD YELLOWISH BROWN CLAY UlTH S I L T  C lO IR ,  4/81 DRY, 
TRACE GRAVEL. 

NO CLAY. 
08850 

04/07/88 
1 0 5 5  

14 
32 
36 

Hnu= 0 PFQ 
P = o  C P  Br = 240 CP 

Hnu= 0 PPD 
P = o  ' c p  Br = 240 CP 

Hnu= 0 ppa 
P = O  C P  Br = 200 cpa 

~ ~~~ 

VERY HARD GRAYISH BROWN CLAY (2.5'1, 5 / 2 )  W Y ,  TRACE GRAVEL 
08851 16 

0 4 / 0 7 / 8 8  22 
1300 37 

28.5 

VERY HARD GRAYISH BROWN CLAY (2.5Y S / 2 )  DRY, TRACE GRAVEL. 
DENSE YELLOWISH BROWN SAND ( lOYR,  $/8) ,  DRY. 

C L  su 08852 20 
04/07/88 22 

1315 17 
30.0 

BOTTOM OF BORING 30 I 
NOTES: 
COLOR V I A  MUNSELL COLOR CHART 

A - 103 1138 



.. . FIELD. PERMEABILITY TESTS 
I 

* :  FALLIN.G .HEA'D* 
I .. . ! .  . .  363'7 

HEIGHT OF CASING (R,EF. LEVEL)  Z.C"br O T  loqP 
. ~ ' I D E P T H  TO BOTTOM OF TEST POCKET, L I . .  > & t  * ABOVE GROYND SURFACE, Hc I 

A r c  
CASED HOLE . __. -_  

cJ1 ELAPSED I : DEP A $I TO WATER ' 

TIME . ' CASING 7 

I 

I 

I I O':o 
I 

.- . _ - - .  . , 
I .  
I . .. .-... - 

= I .  
. I G  FROMjTOP 

; FROM TOP 

STH TO WATER 
CASING AT T I M E ,  1 1  
'TH TO WATER I N  CAS11 
CASING AT TIME , 12 

' NOTE: THE EQUATION ~ U N E S  THE HORIZONTAL AND 
VERTICAL PERME4 ILlTlES ARE EQUAL. , . B  .'I 

: I  . .  a- l 

1139 . .  
. .  . 
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.... . . . .  .... I I-:- -.. . .  
I -  . . . . . . . . .  ~._..  ...... - - -- . .  - -  . _ ......._ . .  
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I 
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3637 
MONITORING E L L  INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I / F S  FIELD ENC./GEO.: U. hONTGCHERY DATE: 04/06/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

N, E COORDINATES: 680240.85, 1378410.2 
D A T E  OF INSTAL.: 04/07/88 

l 

O R l L L I N G  HETHOO: C a b l e  T o o l  
D R I L L I N G  FLUID(S1 USED: ( in  F e e t )  

FLUID:  UATER FRCU: 0 TO: 20 
FLUID: N/A FRCU: N/ATO: N/A 
NOTES/COCVIENTS: 

TYPE OF BIT: f l a t  H e a d  Hamner  
IS CASING TEMPORARY?: N/A 
CASING TYPE : MONITORING E L L  
CASING D I M . :  4 In. 
CASING SIZE(S)  USED: ( U n i t s  N/A) 

SIZE: FRW: W/A TO: N/A 
SIZE:  #/A FRCU: N/A TO: N/A 

UELL DESCRlPTl 

TYPE: MONITORRr& E L 1  
DIAMETER OF PERFtXAT€B SECTION: 
PERFORATION TYPE: Screen 
AVG. S I Z E  OF PERFORATIOW: 0.010 (In.) 
TOTAL PERFORATED AREA: 10. F t .  
NOTES/CWENTS: 

RISER P I P E  MATERIAL: S t a i n l e s s  S t e e l  
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 2 F t .  
O.D.: 6 3/8 In. I.D.: 4 In. 

2ND P I P E  SECTION: 10 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

COHME N T S 

I I I I RISER JOINING METHOO: THREADED COUPLE 

PROTECTION SYSTEM 

i PROTECTIVE P I P E  O.D.: 10 3 In. 
LOCKING CAP U/HASTER L 

I I TEH 

TOP OF RISER P I P E  
CRWND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERlALS ----...--_.--..--_---------- 
B e n t o n i r e  P e l l e t s  
Sand 

PERFORATED SECTION 

UELL T1P 
BOTTCU OF BOREHOLE 

1 GUL AFTER INSTALLATION 

UAS THE UELL FLUSHED AFTER I N  

DISTANCE ABOVE/BELOU 1 ELEVATION 1 

I- 

UAS A SEWSITIVITV TEST PERFORMED Ow THE E L L  : N o  

e-27 Report Date : 1 5 - O C T - 9 0  
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PROTECTIVE R I S E R  C A S I N G  - 

FERNALD 
RVFS 

2.5 r f 

INSTALLATION O E r A l  LS 
M O N I T O ~ I N G  WELL 

PREPARE0 FOR 



PROJECT NUMBER: 602 3 . 2  

BORING NUMBER: 1034 

GROUND ELEVATION: 569.2 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,240.85 EAST 1,378,410.28 DATE: 04/07 /88  

GVL: Oepth N/A D a t e / T i m e  N/A I DATE STARTED: M107188 

08307 
04/07/88 

.i9.0 

I ENGINEER/GEOLOCIST: Id. MONTGOMERY D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHOOS: CABLE-TOOL 

INCHES AND RECOVERED 8 . 5  INCHES.. 

DATE COMPLETED: 06/07/88 

PAGE 1 OF 1 

A - 108 



FERNALD 
RVFS 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 
- J  

CALCULATED BY 
PROJECT " I F 5  

BORING NO. j-34 CHECKED BY OAT E 

PROJECT NO 6020~34 0 2 , o I  

RADIUS OF TEST BORING, R 0.5 f t  
/ f  

/of i 
4.2c C f  

HEIGHT OF CASING (REF. L E V E L )  

DEPTH TO BOTTOM OF TEST POCKET, L I 

DEPTH TO GROUNDWATER TABLE 

ABOVE GROUND SURFACE, Hc 2 
*CASEO HOLE UNCASEO OR 2 0 f t  

OEPTH TO TOP OF TEST POCKET, L e  PERFORATEC! EXTENSION OF 
LENGTH, L I - L 2 .  

FROM TOP OF CASING, HG 

ELAPSED DEPTH TO WATER 
TIME IN CASING I .( 

05 

O€ 

01  

Of 

I* 05 
0 

h 

(3 
I 
- 
.- 
c .- 
c Q4 .- 

X 

\ 

I 

Y 

h 

003 
I 

6 
p 02 

I 
Y 

c 
Q 
Q 

0 
U 
W 
X 

0. I 
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600 1.1 -3.15 .7974683 
1200 1.5 -2.75 .6962025 
1800 1.82 -2.43 .6151899 
2400 2.1 -2.15 .5443038 

1.. 3000 (0 ply* 2.32 - 1.93 .4886076 - 
UNCONFINED AQUIFER 

K = 2.6E-05 cm/eec 
0.6 gpd/ft2 

= 8.56-07 ft/sec 
= 0.1 ft/day 

( 

- 

6,. REGRESSION COEFFICIENT = -. 9992005 

i 

. .  , :: 
s: 



' i  
. .  

. . .  . . . .  . .  

!' 

. . . .  . .  . . .  . . . . . . . .  . . . . .  . .  . . .  . . .  . .  . .  . .  
. . .  . .  . .  . . . . . .  . . . .  . . . . . . . . . . . .  ...................... ..................... . .  . .  . .  

3637 
PERHEABILITY FROH TIHE-LAG TESTS I 

t TITLE: P FHPC RI/FS W-134. 
(E)ngllsh or (Hletric units? E 
(Clonfined or (Ulnconfined conditions? U 
Do you prefer to enter vel1 radii as (Ilnches or (Fleet? F 
STANDPIPE R A D I U S  (feet) = ? .167 
INTAKE R A D I U S  (feet) = ? . S  
LENGTH OF INTAKE (feet or meters) = ? 10 
DEPTH TO TOP OF INTAKE (feet or meters) = ? 10 
STATIC WATER LEVEL, DEPTH (feet or meters) = ? 4.25 
PURGE WATER LEVEL (feet or meters) = ? .3 

ARE THESE DATA CORRECT? (Y/N)?  Y 
ARE WATER-LEVEL DATA TO BE READ FROH DISK? ( Y / N ) ?  

l L I S T  2 R U N  3LOAD' 4SAVE' SCONT 6 , 'LPTl  7TRON BTROFFSKEY BSCREEN 

3c 

0 

0 

n 

3E 
\ 
3= 

m 

U 
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VALUE: 1.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5  
16 
l i  

20 ". 
~ 2 1  

22 

A 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 

, '  7.00 
8.00 
9.00 

. 10.00 
12.00 
14.00 
16.00 
18.00 
20.00 

' 25.00 
30.00 
40.00 
50.00 
60.00 

B 
0.30 
0.50 
0.62 
0.75 
0.82 
0.88 
0.95 
1.00 
1.05 
1.10 
1.18 
1.27 
1.35 
1.43 
1. 50 
1.67 
1.82 
2.10 
2.32 
2.50 

C 
0.929 
0.882 
0.854 
0.824 
0.807 
0.793 
0.776 
0.765 

. 0.753 
_. 0.741 

0.722 
' 0.701 

0,682 
0.664 
0.647 
0.607 
0.572 
0.506 
0.454 
0.412 

Press / for commer?ds 
D E 

.. 

. .  . . . .  
. .  

. .  
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D R I L L I N G  METHOO: C a b l e  T o o l  
5 R f t l l N G  F L U I D ( S )  USED: ( i n  F e e t )  

FLUID:  UATER FROM: O.OT0: 27.0 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/COMHENTS : 

I 

MONITORING UELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: M. SLUSARSKI DATE: 03/21/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

NO. : 1 0 3 5  N.E COORDINATES: 482290.60, 1379710.4 
NUMBER: 1 0 3 5  DATE OF INSTAL.: 03/21/88 

E D R I L L I N G  

TYPE OF B I T :  F l a t  H e a d  Hamner  
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING VELL 
CASING DIACI.: 4 In. I D  
CASING SIZE(S) USED: ( in F e e t )  

S I Z E :  10 FROM: 0.0 TO: 27.0 
SIZE: n/A FROM: N/A TO: N/A 

UELL DESCRIPT 
. 

I 

I 
2ND P I P E  SECTION: N o t  Noted 
3RD P I P E  SECTION: N o t  N o t e d  I 

I I RISER J O I N I N G  METHOO: SCREU TYPE FLUSH JOINT THREADS 
I i 
PROTECTION SYSTEM 

1 RISER PROTECTIVE P I P E  LENGTH: 5 F t .  I OTHER PROTECTION ( *  NOTED BELOU) 
I I PROTECTIVE P I P E  O.D.: 10 3 In. I * LOCKING CAP 

I TEM 
I 
I 
-__-__-._.--___._-..--.----- I I TOP OF RISER P I P E  

I GRWND SURFACE 
1 BOTTOn OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS .----._---_---.---..---.--.. 
B e n t o n i t e  P e l  l e t s  
Send 
G r a v e l  

PERFORATED SECTION 

UELL T I P  
BOTTOM OF BOREHOLE 

._-._.__-___--..._._-.-----. 

' GUL AFTER INSTALLATION 

UAS THE UELL FLUSHED AFTER I b  
I 

DISTANCE ABOVE/BELW 
GROUND SURFACE 

2.5 F t .  

2.5 F t .  
0.0 

TOP BOTTOM .-------..- ___-__.__._ 
0.0 9.0 
19.0 27.0 
9.0 19.0 
13.0 24.0 ---_.-.._._--.__-_--.-. 

26.5 
27.0 
N/A 

IALLATIOW? : No 
UAS A S E N S l T l V l T Y  TEST PERFORMED Ow THE E L L  : N o  

B-28 Report D a t e  : 1 5 - O C T - 9 0  
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3637 
PROJECT NUMBER: 602 3.2 
BORING NUMBER: 1035 

GROUND ELEVATION: sw, 8 
ENGINEER/GEOLOGIST: H. SLUSARSKI 

FERNALD R I / F S  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 482,290.60 EAST 1,379,710.46 DATE: 03/20/88 
GUL: D e p t h  N/A D a t e / T i m e  N/A 

D e p t h  N/A D a t e / T i m e  N/A 

DATE STARTED: 03/20/88 

DATE COMPLETED: 03/21/88 

VISUAL C L A S S I F I C A T I O N  OF SOILS 

T 
S 
F 

REMARKS 

DRILLING METHODS: CABLE-TOOL I PAGE 2 OF 2 
I 

R 
E I  
C N  
o c  

- 
S 

U Y  
S H  
C E  
s o  

L 

7 Hnu= 0 
1 SOFT, GREY (SY, 5/11 CLAY, SOME S I L T  AND F I N E  GRAVEL, DAMP. CL 

- 
CL 

- 
E L  

(SY, 5/11 CLAY, SOME S I L T  AND F I N E  GRAVEL, DAMP. 
08385 2 
03/20/88 3 
1608 c 

18.0 
Br = 80 

Hnu= 0 

8r = 80 
19.5 

Hnu= 0 
CL 

- 
CL 

- 
CL 

SOFT GREY (SY, 5/11 CLAY, SOME MEDIUM-FINE GRAVEL, DAMP.. 

MEDIUM S T I F F ,  GREY (5Y LAY, SOME F I N E  GRAVEL, DAMP. 

S T I F F ,  GREY-GREEN (SY,  5 /  

l8r = 80. c p  

\ 

08388 5' 
03/21/88 13 
0920 >5 

22.5 

08389 14 
03/21/88 50 
0955 34 

24 .o l o  I 
MEDIUM DENSE, GREY (SY, 5/11 UELL GRADED GRAVEL-SAND MIXTURE, I WET. 

16 HARD, GREY (5Y. 5/11 CLAY, SOME S I L T ,  DRY. 

GU 

CL 

- 
GU' 

CL 

- 

N/A 

>4.0 Hnu= 0 PP 

Br = 80 . cp  

MEDIUM DENSE, GREY (SY, 5/1) UELL GRADED 
WET. 

14 S T I F F ,  GREY (5Y, 6/11 CLAY, SOME S I L T ,  DRY 

N/A 

3.5 
Hnu= 0 PP 

8r = 80 cp  

08391 

1117 20 
27.0 

BOTTOn OF BORING 27.0 

NOTES: 
SAMPLES COLLECTED AS PER ASTH STANDARD PENETRATION 7 E S T .  COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 



FERNALD R I / F S  3637 V I S U A L  C L A S S I F I C A T I O N  OF S O I L S  

PROJECT W B E R :  602 3.2 I PROJECT NAME: FMPC R I / F S  I 
I 

~ ~~ 

B O R I N G  NUMBER: 1035 I COORDINATES: NORTH 482.290.60 EAST 1,379.710.461 DATE: 03/20/88 

GROUND ELEVAT ION GUL: Depth N / A  D a t e / T i m e  N/A DATE STARTED: 03/20/88 . 
ENGINEER/CEOLOGIST: M. SLUSARSKI D e p t h  N/A 

D R I  L L I N G  METHODS: CABLE-TOOL PAGE 1 

DATE COHPLETED: 03/21/88 D a t e / T i m e  N/A 

REMARKS 1 - 
5 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
R 
E l  
C h  
o c  
v t  
E f  
R I  
Y - 

8 

10 

- 
14 

12 

- 

2 

18 

- 

10 

12 

14 

T 
S 
F 

- 
1.0 MEDIUM S T I F F ,  YELLOW-BROWN (10YR.  4/21 CLAY, SOME S I L T ,  

ROOTLETS, DRY. 

2 
3 
4 
- 

4 
6 
8 

1 .o 

- 
1.5 

MED!UM..STIFF, YELLOW-BROWN ( I O Y R ,  4/61 CLAY, SOME S I L T ,  DRY. C L  

- 
CL 

CL 
CL 

- 
CL 
CL 
CL 

08325 
03/29/88 

0 9 3 5  

08376  
0 3 / 2 0 / 8 8  
0938 1 

I 

03/29/88 8 

6 . 1  J:: 1 
7.5 

0 8 3 7 8  
03/213/88 8 

S T I F F ,  GREY ( l C Y R ,  6/11 CLAY, TRACE MEDIUM GRAVEL, DRY. 
SOFT, GREY ( l O Y R ,  6/11 CLAY, SOME SILT, .  DAMP. 

2.0 .s 

- 
2.0 
.5 
2.0 

Hnu= 0 

Hnu= 0 
SOFT, GREY ( l O Y R ,  6 /  OME S I L T ,  DAMP. 
SOFT, GREY-BROW (10 AY, SOME S I L T ,  DAMP. 
S T I F F ,  YELLOW-GROWN CLAY, SOME S I L T ,  SOME F INE 
GRAVEL, DRY. 

2.0 

- 
2.0 

S T I F F ,  YELLOW-GROW LAY, SOME S I L T ,  SOME F INE 
GRAVEL, DRY. Hnu= 0 PPI 

Br = so cpr 

0 8 3 7 9  6 
0 3 / 2 0 / 8 8  8 

1 0 3 1  12 . 

9.0 

SHELBY TUBE.. 
PUSHED SHELBY TUBE FROM 9.0 FT.  TO 11.0 FT., RECOVERED 1.3 FT.. Hnu= 0 w 

Br = 80 cpn 

Hnu= 0 ppn 
ir = 80 cpn 

03/20/88 

11 .o 
S T I F F ,  YELLOW-BROWN ( I O Y R ,  5 / 6 1  CLAY, SOM EO IUM 
GRAVEL, DRY. 

1.5 S T I F F ,  YELLOW-BROWN ( I O Y R ,  5/4) CLAY, SOME S I L T  AND F I N E  
GRAVEL, DRY. 

~ 

SOFT GREY (SY ,  5/11 CLAY, SOME S I L T  AND F I N E  GRAVEL, DAMP. oases 3 
03/20/88 S 

l S S 0  6 
15.0 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST.  COLORS I D E N T I F I E D  U S I N G  HUNSELL COLOR CRART. I " 

@ '  
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FIELD PERMEABILITY TESTS 

FALLING HEAD * 

# 

ELAPSED DEPTH TO WATER 
TIME IN CASING 

/ 

I .c 
09 

oa 

0 7  

OE 

1 05 

c 
(3 
I 
- 
0 .- 
c .- 
c Q4 .- 

X 

\ 

I 

Y - 
(3 0.3 

I 

6 

p 02 

I 
v 

I- a 
a 
a a 
W 
I 

0. I 

PROJECT FAX tWfY TESTED BY Ts/ fir? 
PROJECT NO 602. 03*0 -2 ,  01 CALCULATED BY 
BORING NO. 1’3 r 

-r c-/- 
.. 

RADIUS OF TEST BORING, R 
HEIGHT OF CASING (REF. L E V E L )  

0 6 -  +-+ PERMEABILITY, K 70 r l - r o  
ABOVE GROUND SURFACE, Hc  c 2.0 ff 

*CASEO HOLE UNCASEO OR 
DEPTH TO BOTTOM OF TEST POCKET, L I 2 6 f’t 
DEPTH TO TOP OF TEST POCKET, L 2  i 5 f t   PERFORATE^ EXTENSION OF 
DEPTH TO GROUNDWATER TABLE 

FROM TOP OF CASING HG 

b 30 30 ylMZ 0 60 
. t /  . . ( k,-*l 

H, =OEFTH TO WATER I N  CASING FROM TOP 

862 OF CASING AT T I M E ,  t ,  
H2= E P T H  TO WATER I N  CASING FROM TOP 

OF CASING AT TIME , 12 
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VALUE: 0.50 

1 

2 
3 
4 
5 
c 
? 

! 

ir 
9 
10 
11 
12 
13 
14 
!5 

- -  .!'a 

A 
0.50 
1.00 
2.00 

. 3.00 
4.00 
5.00 
6.00 

' 7.00 
8.00 
9.00 

10.00 
12.00 
14.00 
16.00 . 

18.00 
20.00 
25.00 
30.00 
40.00 
50.00 
60.00 

185.00 

B 
0.65 
1.73 
1.95 
3.17 
2.40 
2.55 
2.62 
2.72 
2.80 

. 2.87 
2.95 
3.10 
3.20 
3.35 
3.48 
3.59 
3.86 
4.11 
a, 53 
4.92 
5.21 
6.70 

C D 
0.916 
0.777 
0.748 
0.720 

. 0.690 
0.671 
0.662 
0.649 
0.639 
0.630 
0.619 
0.600 
0.587 
0.568 
0.551 
0.537 
0.502 
0.470 
0.415 
0.365 
0.328 
0.135 

Press 1 for cna912nds 
E 

.. - . .  . .  . . . . .  . .  . .  
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.;::.::. :::;.;.;'::;.;. , , , . . . . . . . . . .  . . .  . 

FISPC RII'FS # U - 1 3  
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TIME (MINU=) 
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MONITORING E L L  INSTALLATION RECORD 

PROJECT NAWE: Fernald RI/FS FIELD ENGJGEO.: W. SLUSARSKI DATE: 04 /11 /88  
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: W/A 

N,E COORDINATES: 480550.15, 1379798.6 
DATE OF INSTAL.: 04/11/88 

NOTES/CO(IIENTS: CASING SIZE(S)  USED: ( in  F e e t )  
S IZE:  10 FROW: 0.0 TO: 22.5 
SIZE: N/A FRW: N/A TO: N/A 

PROTECT I O N  SYSTEH 

RISER PROTECTIVE P IPE LENGTH: 5.0 Ft. OTRER PROTECTION (*  NOTED BELOW) 
PROTECTIVE P IPE O.D.: 10 3 In. I 

LOCKING CAP 

I TEH 

_.._---_-__-__-___-..-----. 
TOP OF RlSER P I P E  
GROUND SURFACE 
BOTTOW OF PROTECTIVE P IPE 

BOREHOLE F I L L  MATERIALS ._---.__.---__-_-___---.--- 
B e n t o n i t e  P e l  l e t s  
Sand 

PERFORATED SECTION 

YELL T I P  
B O T T W  OF BOREHOLE 
GUL AFTER INSTALLATION 

-..-_---.-..--.-..-.-----.- 

kS THE UELL FLUSHED AFTER 1 

F t .  

BOTTCn 

5.0 
22.5 
20 .o 

IALLATION? : N o  
UAS.A SENSIT IV ITY  TEST PERFORMED ON THE YELL : N o  

9-33 

ELEVATION 
MSL 

583.13 
581.3 

. ... . 

' N/A 
N/A 
N/A 

Report Date : 15-a i -90 
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FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 1041 COORDINATES: NORTH 4 8 c 5 5 0 .  15 EAST 1,379,798.62 DATE: 04/10/88 
GROUND ELEVATION: 581.3 GUL: Depth W/A Date/Time W/A DATE STARTED: 06/10/88 

ENCIYEER/GEOLOCIST: W. SLUSARSKI Depth N/A Date/Time W/A DATE COMPLETED: 06/11/88 
DRILLING METHODS: CABLE-TOOL PAGE 1 OF 2 

' 

17 
3.0 

0845 1 

1421 30 
6.0 

08152 24 
04/10/88 26 
1426 24 

7.5 

08453 25 
04/10/80 28 
1L28 27 

9.0 

08454 
04/11/88 
0908 

11.0 

08455 3 
04/11/60 9 

0937 
12.0 

08456 5 
04/11/80 6 
0940 8 

13.5 1 ; 
15.0 

- 
R 
E I  
C I  
o c  
V I  
E E  
R I  
Y - 

12 

... ... ... 
1 8; 

... ... ... ... ..:. ... ... ... .: . - ... ... ... ... ... ... ... 
16 

. .  ... ... .... 

... ... ... 

18 

- 

14 

8 

- 

- 

12 

12 

- 
12 

- 

S T I F F  YELLOW-BROWN CLAY (IOYR, 4 /31  SOME F I N E  GRAVEL, 
ROOTLETS, DRY. 

STIFF YELLOW-BROWN CLAY (IOYR, 4/31 SOME F I N E  GRAVEL, 
RY. 

VERY S T I F F  YELLOW-BROWN-GREY, MOTTLED ( lOYR,  4/41 CLAY, DRY. 

S T I F F  GREY-YELLOW BROW, WOTTLED, ( lOYR, 5/11 CLAY, DRY. 

STIFF GREY-YELLOW BROW, N T T L E D ,  ( lOYR, 5/11 CLAY, DRY. 

SHELBY TUBE.. 
PUSHED SHELBY TUBE FROM 9.0 F T .  TO 11.0 FT .  
RECOVERED: .75 FT.. 

STIFF, GREY ( S Y ,  5 /1 )  CLAY, SOHE SILT, OMP. 

- 
S 

U Y  
S H  
C B  
S O  

L 

- 
CL 

CL 

- 
CL 
CL 

- 
CL 

- 
CL 

CL 

- 

- 
CL 

CL 

- 
CL 

- 

REMARKS 

Hnu= 0 

ar = 140 ~ p n  

I 

ar = 120 

3.0 
Hnu= 0 PPn 

ar = 120 cpn 

2'o IHnu= 0 PPn 

I"' = 120 cpn v Hnu= 0 

ar = 120 cpn 

Hnu= 0 , ppn 

ar = 120 cpn 

Hnu= 0 m 
6r = 120 cpn 

H W -  0 ppn 

ar = 100 cpn 

2.0 

2.0 

=/F?i ..... 

YOTES: 
SAMPLES COLLECTED AS PER ASTH STANOARD PENETRATION TEST. COLORS I D E N T I F I E 0  U S I N G  MUNSELL COLOR CHART. I 

A - 115 



FERNALD RI/FS VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NWBER: 602 3.2 I PROJECT NAME: FMPC RI/FS -. . - 
BORING NUMBER: 1041 COORDINATES: NORTH 480,550.15 EAST 1,379,798.62 DATE: 04/10/88 
GROUND ELEVATION: 581.3 GUL: D e p t h  N I A  Date/Time N/A DATE STARTED: 06/10/88 

ENGI NEER/GEOLOGIST : H. SLUSARSKI D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 04/11/88 
D R I L L I N G  METHWS: CABLE-TOOL PAGE 2 

08461 3 
04/11/88 4 
1102 4 

21 .o 

R 
E I  
C N  
D C  
v n  
E E  
R S  
V 

STIFF, GREY (5Y, 5/11 CLAY, SOME S I L T ,  DAMP. 

l 2  I 
( 5 Y ,  5/11  CLAY, SOME SILT, DAMP. 

l8 I 

- 
5 

u v  
S H  
C B  
s o  

L 

CL 

- 
CL 

CL 

- 
CL 

CL 

- 

- 
T 
S 
F 

2.0 

- 
2.0 

2.0 

2.0 

2.0 

- 

OF 2 

REMARKS 

Inu= 0 ppr 
,r = 100 C ~ F  

!nu= 0 ppn 
'r = 100 cpn 

~~ 

nu= 0 PPn 
r = 100 cpn 

nu= 0 PPn 
r = 100 cpn 

nu= 0 PPn 

r = 100 CP 

BOTTOM OF BORING 22.5 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING HUNSELL COLOR CHART. 

A - 116 



FERNALD 
RI/FS 

ELAPSED ’ 

TIME 

FIELD PERMEABILITY TESTS - 

4 

DEPTH TO WATER 
IN CASING 

FALLING HEAD * 

PROJECT FevhAI RI/FS TESTED BY LL,/1 k X  DATE 6 / 4 1  %g 
BORING NO. Pi I 
PROJECT NO. 60 200 3.07- 0 I CALCULATED BY 

RADIUS OF TEST BORING, R # 5- 4.f PERMEABILITY, K I 11 0 
- 2 F f  HEIGHT OF CASING (REF. L E V E L )  

DEPTH TO BOTTOM OF TEST POCKET, L I 2 3.0 f: t 
DEPTH TO TOP OF TEST POCKET, L 2  
DEPTH TO GROUNDWATER TABLE 

FROM TOP OF CASING, H, 

ABOVE GROUND SURFACE, Hc ‘Ic 

*CASED HOLE UNCASEO OR 
 PERFORATE^ EXTENSION OF ( 3  0 0 
LENGTH, L I - L ~ .  

djdw- Cf 

r I 

I 

I .c 
Ob 

OIl 

Q7 

OQ 

I 05 

c5 

(3 
I 

0 
- 
.- 
c .- 
c Q4 .- 
r 
Y 

\ 

I 
h 0.3 

I 

6 

p 02 

I 
Y 

I- 
U 

0 
U 
W 

a 

r 

0.1 

FROM TOP 

H2: E P T H  TO WATER IN CASING FROM TOP 

18% OF C A S I N G  AT TIME , 12 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

L 

s5 
60 



INTERNATIONAL 
TECHNOLOGY 
CClRPOBATION 

I ,  . .  
I :  ;-I .... 5s . . . . .  .......... .: . 7. Y 3  . . . .  :. .. 

6a . . . . .  . .  .9.48 t i  

--.. -- 



. .  

n 



c 
r-0 
I, I e- c:. I z: v 

u7 C. -4 
Q'. c.8 c. . . .  
u oa 

...... 
ai 

m 
::I r., 

=.. . e... -1 
Y.. c:. c:, 
(I1 -.. d 
0: c- 

C Z  c, <> c.. c:, c:. c:. C. c:. c:. c:. c:. c:. c:. c:. C. C. c:. c:. C. c:. c:. e:. 
c5 c5 e:. c:. e:. c:. e:. C. c:. c:. C. a::. c:. c:. c> c:. cz c* c:. C. c:. c:. c:. 
c:. c. c, C. <:, C. <:. c:. c:. e:. c:. c:, c:. c:. e:. c:. c5 c. c:. c:. C. C. C. 
0 0 c, c:. c, e:. c:. c5 c:. c:. c.. c:. C'Z c:. <:. c. c3 c:. c:. c. c:. C. c. 
-.a r.8 b-? -r U'I ":m r.. WB u. 0:) c:. U I  0 vt 

-1 ,-.I c.1 C'B e:) -r U', UP u:, 

u.1 I r: I 
e.. I 
e.. I 

e:. cz I 
LA,..., . 
v* I:: I 
c.. -... I 
a: I 
- . I  I 
11.1 I 

. . . . . . . . . . . . . . . . . . . . . . .  -- I VI c:. u-I CZ 
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1 .A 

1 

2 
3 .  
4 

5 

8 
9 
10 
11 
12 
13 
14 
15 

3 

- 
I 

UE: 1. 

. .  

19 
20 
3 1  
22 

A 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
12.00 
14.00 
16.00 
18.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 

VALUE : 60.00 

A 
2 3  60.00 
2 4  
25 
26 
17 
18  
29 
30 
3 1  
32 
33 
34 
35 
36 
37 3'e 3'- 

,40 
4 1  
42 

143 
~ 4 4  

0 

, '  

3.10 
3.65 
4.05 
4.40 
4.80 

. 5 .  10 
5.40 
5.70 

'5.95 
6.20 
6.65 
7.05 
7.35 
7.65 
7.90 

'8.35 
8.90 
8.95 
9.10 
9.25 
9.35 
9.43 

Press / for CCZlrn&!dS 

c D E 
0.835 
0.768 
0.720 
0.677 
0.628 
0.591 
0.555 
0.518 

. 0.488 
0.457 
0.492 
0.354 
0.317 
0.280 
0.250 
0.195 
0.128 
0.122. 
0.104 
0.085 
0.073 
0.063 

B c D 
9.48 0.057 

Press / for cnm_mzr?dc 
E 



1 

0 
I- < 
- 

n 
6 
W 
I 

10 -2, 
0. 

* 
* 

* + *  
* 

* 
* 

* 
* * 

* 

* 
* 

l l l l I l l l l ~ l l l l l l 1 1 1 ~ 1 1 1 1 1 1 1 1 1 ~  

0 20.00 40.00 60.00 
TIME (MINUT@) 



I€-0 I 

FILE: MW 1 4  1. DAT e 

MW 141 

iE+Oo iE+O I 

t i m e  [min] 
lE+02 

53 [gpd/f t l  T =  
S = .246E-01 



1 

CZ 1 0 ”  

n 
4 
W 
I 

10 -* I I I I I I I I I ~ I I I I I I I 1 1 ~ 1 1 1 1 1 1 1 1 1 ~  

TIME (MINU=) 
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I ; 
PERHEABILITY FROH TIHE-LAG TESTS 

z 

1 . . _, ._.. . .:,. .. -. 

W i i ~ ~ t  ._ b' FHPC RIIFS nw-141. 8 
(E)nglleh or  ( I o e t r i c  unite? E 

)onfined or  (U)nconflned conditione? U 
~ -3 you prefer  t o  enter vel1 red11 88 ( I lnchee o r  (F)eet? F 

STANDPIPE RADIUS ( f e e t )  8 ? .167 
INTAKE RADIUS ( f e e t )  = ? . 9  

DEPTH TO TOP OF INTAKE ( f e e t  or meters) = ? 13 
STATIC WATER LEVEL, DEPTH ( f e e t  or  meters) = ? 9.95 
PURGE WATER LEVEL ( f e e t  or  meters) = 0 3 .1  

~ LENGTH OF INTAKE ( f e e t  or metere) = 0 18 

-, -, 

~ ARE THESE DATA CORRECT? ( Y I N ) ?  

" I L I S T  2RUN 3LOAD' 4SAVE' SCOHT 6, 'LPT1 7TRON BTROFFSKEY 

I 

BSCREEH 

- c p  

cr, 

- 

- c p  - 
Qo ru 

- c p  
4 

FHPC RIIFS nw-141 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DRAWDOWN HIH8 

( f r e t )  - - - - - - - -  _ _ - - _ _ _ _  
-3.75 .5474493 
-2.68 .3795621 
-2.6s .29927 
-1.25 .I824818 
-e. 85 .i24887s 

I: 1.BE-04 cm/mec 
9 2.2 9pdIft2 
* 3.4E-e6 ftlmu . 0.1 f t l d q  

'tORESSION COMICILHT -.0036321 

J. 

0 
0 
Y, 

s 

3637 

I 

194  



3637 
MONITORING UELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I /FS  F IELD ENG./GEO.: 1. SULLIVAN DATE: 02/09/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: Y/A 

Y,E COORDINATES: 478054.76, 1379628.4 
NUMBER: 1046 DATE OF INSTAL.: 02/09/88 

CASING S I Z E ( S )  USED: ( i n  F e e t )  
SIZE: 10 FRCU: 0 TO: 25 

WELL DESCRIPT 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

PROTECTION SYSTEM 

L 

i 
TOP OF RISER P IPE 
GROUND SURFACE 
EOTTOn OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS 

B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECTION 

YELL T I P  
BOTTW OF BOREHOLE 
GVL AFTER INSTALLATION 

IAS THE WELL FLUSHED AFTER INSTALLATION? : No 
IAS A SENSITIVITY TEST PERFORMED OY THE E L L  : No 

8-56 R e p o r t  D a t e  : 15-OCT-00 

195 



INS'ALLATION O E T a t  L S  
M C a l T O R i N G  W E L L  /76 



PROJECT M E R :  602 3.2 

BORING N W E R :  1046’ 

GRWND ELEVATION: 576.5 
~ ~~ 

EYGlNEER/GEOLOGIST: 1. SULLIVAN I D e p t h  t i j A  D e t e / T i m e  N/A I DATE COMPLETED: 02/09/88 1 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 478,054.76 EAST 1,379,428.45 

GUL: D e p t h  N/A O e t e / T i m e  N/A DATE STARTED: 02/06/86 

DATE: 02/06/88 

D R I L L I N G  E T H O S :  CABLE-TOOL 1 PAGE 1 OF 2 I 

3.0 - 

4.5 

1128 

08016 

1135 

08017 7 
02/06/86 11 

1140 15 
6.0 

7.5 

18 

17 

I I I 

NOTE 
PEW# 

FOL 
GAL 

HARD DARK B R W N I S H  GRAY 10YR 3/1 S I L T  (TOPSOIL), ORGANIC RICH, 
DRY. 
HARD Y E L L U J - B R W N  10YR 3/6 S I L T Y  CLAY, DRY. 

HARD, Y E L L W - B R W N  lOYR 3/6 S I L T Y  CLAY, DRY. 

Tt YELLOW-BRWN lOYR 3/6 S I L T Y  CLAY, DRY. 

SOFT YELLOW-BRWN 10YR 3 / 4  S I L T ,  TRACE SAND, VET. 

MEDIUM DENSE, Y E L L W -  R 3/4 F I N E  GRAINED SAND, SOnE 
S I L T ,  WET. 

MEDILM DENSE, YELLOW-BROW IOYR, 4/6 F I N E  GRAINED SAND AND 
S I L T ,  WET. 
VERY S T I F F ,  YELLW-BROUN lOYR 414 CLAY, TRACE S I L T ,  DRY. VERY 
STIFF, GRAY lOYR, 6/1 CLAY, DRY. 

S T I F F ,  GRAY lOYR 5/1 CLAY, S O l E  SILT,  DRY. 

GRAY lOYR 5/1 CLAY TRACE GRAVEL, DRY. 

PUSHED SHELBY TUBE ZFT, 1.7 FT RECOVERED. 
SHELBY TUBE 10.5 - 12.2 FT. 

LOOSE, GRAY-BRWN 10YR 4/2 F I N E  GRAINED SAW. SOME S I L T ,  MOIST 
VERY S T I F F ,  GRAY lDYR 4/1 CLAY, TRACE S I L T ,  WIST. 

S T I F F ,  GRAY lOYR 4/1 CLAY TRACE SILT,  HOIST. 
H E D I L H  DENSE, G R A Y - B R W  {OYR 3/2 SAND, SOHE S I L T  AND CLAY, 
CIOIST. 

S 
U Y  T 
S M  REMARKS S 
C B  F 
s o  

L 

OL >5 
H w  0 ppll 

CL >5 a = 2 cpn 
6r = 60 cpn 

CL 3.0 
H w  0 ppn 
a = 2  cpn Br = 60 cpn 

Hnu= 0 ppn 
a = o  cpn 
6r = 80 cpn 

Hnu= 0 ppn 
a = 2  cpn 

CL 0.5 

ML 1.0 

6r = 60 cpn 

SH N/A 
Hnu= 0 PPn 
a = o  cpn 
6r = 100 cpn 

Hmr= 0 PPn 
CL 3 .0  a = 0 cpn w = 100 cpn 

SM N/A 

ppn 
cpn 
cpn 
- 
ppn 
cpn 
cpn 

SM N/A 
CL 2.25 Hnu= 0 ppn 

a = o  cpn 
6r = 100 cpn 

SM N/A H w  0 ppn 
a = 2  cpn fir= 80 cpn 

CL 1.5 

I 1: 
;YLVAUIA D R I L L I N G  CO. BUCYRUS E R I E  24-U D R I L L I N G  RIG. DRILLER: DAVE N E W N ,  HELPER: JOE BABfLE. BLOVS ON SAMPLER 
.W ASTM STANDARD FOR 2 I N  X 1 8 l Y  S P L I T  SpooW SAMPLER. SOIL0 COLORS FOLLOV WNSELL COLOR CMRTS.  APPROX. 0s 
.ONS USED I N  D R I  

A - 119 



3637 FERNALD RI /FS  VISUAL CLASSIFICATION OF SOILS 

PROJECT NWEER: 602 3.2 PROJECT NAME: F W C  R I / F S  

BORING YWEER: 1046 COORDINATES: NORTH 478,054.76 EAST 1,379,42a.45 DATE: 02/06/aa 

GROUND ELEVATION: 576.5 GUL: D e p t h  N/A D a t e / T i m e  N/A ' DATE STARTED: 02/06/88 

I D a t e / T i m e  N/A DATE COMPLETED: 02/09/88 ENGINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A 

DRILL ING METHOOS: CABLE-TOOL PAGE 2 OF 2 
D 
E 
P 
T 
H 

- 

16.5 - 

1a.a 

19.5 - 

21 .a - 

22.5 - 

24.0 - 

25.5 - 

27.0 

28.5 - 

08029 3 
02/0a/aa 3 

1025 6 

08030 3 
021oaiaa 13 
lo40 i a  

I 

----I-- 
08032 9 

02/0a/aa 19 
1 4 0 0  23 

7- 
08033 14 

02/0a/aa 23 
1455 24 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

MEDIUM DENSE, GRAY-ERWN 10YR 3/2 SAND, SOME S I L T  AND CLAY, 
TRACE GRAVEL HOIST. 
ST IFF  GRAY 1 6 ~ ~  4 / 1  S l L T  AND CLAY, SOME SAND, HOIST. 13 

Y lOYR 4/1 SAND, SOME S l L T  AND CLAY, TRACE GRAVEL, 

GRAY-BRWN 10YR 3/1 CLAY, SOME GRAVEL, DRY. 

STIFF, GRAY lOYR 4 / 1  CLAY, SOME S ILT ,  TRACE GRAVEL, DRY. 

9 I  

HARD, GREEN-GRAY 5 1  4/ SCUE GRAVEL AND PEBBLES, UOW 
FRAGHENTS, DRY. 

VERY STIFF, GREEN-GRAY 51 4/1 CLAY, SOME GRAVEL, DRY. 
HARD, YELLW-BRWN 10YR 4/4 CLAY, SOME GRAVEL, DRY. 
DENSE, BRWN lOYR 4 / 3  SAND, SOME S I L T  AND GRAVEL, TRACE CLAY, 
DRY. 

16 

DENSE YELLW-BRWN lOYR 4/4 SAND, SCUE GRAIML AND SILT,  DRY. 

14 

S 
U Y  
S M  
C B  
S D  

L 

CL 

- 
CL 

CL 
CL 

CL 
SP 

- 
SP 

1 
S 
F 

REMARKS 

Hnu= 0 PPI! 
1.25 a = 2 C p r  Br = 100 C ~ X  

Br = 100 cm 

1.25 
Hnu= 0 PPP 
a = O  cpa Br = 100 cw 

Hnu= 0 ppa 
a = O  cpr Br = 80 cpa 

Hnu= 0 PPn 
a = O  C P n  Br = 110 c p  

3 .0  Hnu= 0 PPn 
a = 2  C P n  Br = 100 cpo 

1 .o 

.5 

.5 

.5 I 
PB 
C P  

N i A  Hnu= 0 
a = O  Br = 100 c p l  

BOTTOM OF BORING 28.5 

NOTES: 
BASE OF T ILL :  24.8 FT. 

A - 120 
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3637 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 

PROJECT Fcvn(1I(I W F S  TESTED BY L b; DATE 6/7/s 8 
PROJECT NO. b o 2 e o 3 a o 2 * O (  
BORING NO. 1Yb CHECKEO BY DATE /t 25 5 %  

CALCULATED BY Ti/c1 DATE b/(y 7 
RADIUS OF TEST BORING, R 
HEIGHT OF CASING (REF. L E V E L )  

ABOVE GROUNO SURFACE, Hc 
DEPTH TO BOTTOM OF TEST POCKET, L I  
DEPTH TO TOP OF TEST POCKET, L 2  
DEPTH TO GROUNDWATER TA8LE 

FROM TOP OF CASING, HG 

/?- 5.0 / f  ''' f f  

 PERFORATE^ EXTENSION OF 
LENGTH, L I - L 2. 65% xt 11 

I .( 

04 

Of 

Q7 

Of 
A 

(3 
I 

0 

I 05 - 
.- 
c .- 
c Q4 .- 

X 

\ 

I 

Y 

h 

(3 0.3 

I 

6 

5 02 

I 
Y 

b- 
U 
(L 

a a 
W 
X 

0. I 

H2= WPTH TO WATER IN CAilNG FROM TOP 

199 OF CASING AT TIME, t2 
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-I 
2 
w I ...... 

, 

c. 0 0 0 C. 0 C. c. e. c. 0 CI c. c. C. c. 0 c. 0 c. 0 c. 0 
0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 ~ 0 . 0 ~ 0 . 0 . 0 . 0 ~ 0 . 0 . 0 .  
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. Q. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0- OI 0. 0. 

-e .v w~ t m -0 I-. ae 0 - Y) VI r- 0. t 0. t 0. t 0. t 0. 
- . - a  -e 4 4 N tu W Y) t m VI 

UI I x: I 
C I  I c .- I 

C l  
4: .A I c. r I 
-1 u I 
UI I 
0 I 

. . . . . . . . . . . . . . . . . . . . . . .  

c) o CI an on E CI =I t c. ~n C. CI Y) m an m C. a i  o c. CI a e. -1 N 0. I-. t - 0. r-. Y* C. r-. t - <* cy 0. r- t rr) 
X I  

x -  I 
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n:\ 

I .  0000 
2 .  0000 
3. 0000 
4.0000 
5.0000 
6.0000 
7 .00?0 
8. 0000 
9. 0000 

10.0000 
!2.000? 
!4.0000 
!4.00!0 
19. 0000 
20 .'00?0 
25.  0000 
!0. 0000 
35. 0000 
40. 0000 
45.0000 
50 .00@? 
s5 . 0090 
60,000? 

3.95 
4;52 
4.95 
5.30 
3.60 

4.15 
4.40 
6.64 
4.85 
7.23 
7.58 
7.88 
A .  IS 
8.40 
8.00 
9.30 
9.62 
9.e9 

!@.lo 
!0.2! 
10.41 
! @ . S S  

5 .  88. 

7.63 
?.06 
6.63 
6.29 
5 .9n 
5.E 
5.43 
5.lA 
4.04 
4.73 
4 . 3 5  
4.00 
3 . N  
3 . 4 3  
3.16 
2.69 
2.29 
1.96 
1.70 
1.49 
I .  !!I 

1 .?! 
I 1 7  .... 

.go90 
! ,9990 
2.9000 
3.9990 
4,999? 
5,9990 
6.9090 
? .09?? 
R.???? 
0.99?0 

11.9900 
!3.9900 
i s  w n  
-. . . , .  1 7  a a q  
10.9900 
24.9990 
29.9990 
34.909? 
!9.900? 
44.9990 
49.9090 
54.0990 
50 .0090 

.-..... 

H/H!O) 

ann 
.e35 
.7a2 
.741 
7n4 

.6!? 
.64? 

.Sa!. 

.55n 

.5!3 

.472 

.4!6 

.404 

. 315 

.3!6 

.--, 76Q 

. 2 3 !  

. 200 

.175 

. , .. 

. . .- 

61 I . - - -  

1 z t  
17Q 
..-- 
.--- 
.!21 
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1 3 6 3 7 '  
PERHEABILITY FROH TIHE-LAG TESTS 

E: '. ? FHPCa RI/FS ' H U - 1 4 6  
glish or (Hletric units? E 

+% 

cC)onfined or (U)nconfined conditions? U 
D o  you prefer to enter vel1 radii as (Ilnches or (F)eet? F 
STANDPIPE RADIUS (feet) = ? .167 
INTAKE R A D I U S  (feet) = ? . 5  
LENGTH OF INTAKE (feet or meters) = ? 10 
DEPTH TO TOP OF INTAKE (feet or meters) = ? 12 
STATIC WATER LEVEL, DEPTH (feet or meters) = ? 11.58 
PURGE WATER LEYEL (feet or meters) = ? 3.1 

e. . . . . . . .  . . . . . . . . .  . . . . .  . .  . .  
. . . .  . . . . .  . . . .  . . . .  . . . . . .  . . . . . .  . . .  . . . . .  

ARE THESE DATA CORRECT? ( Y / N ) ?  Y 
ARE WATER-LEVEL DATA TO BE READ FROH DISK? ( Y I N ) ?  

l L I S T  2RUN 3LOAD' 4SAVE' SCONT 6 , ' L P T l  7TRON BTROFFSKEY BSCREEN 

1 

c W .& =r 
44c 

0 

0 

0 1 

4- z 
0 

w 
r- 
4 

4 

u . .  

.. . ..,.:. ... ...:.:. . .  
..::.; .... .::.. .:...:. . ...:.;.: .:.:: .::.: 

.: . .  . .  
z -cp  

* 
In 
I 

I - 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . .  . .  'c 



! 

I I 

TIHE 
( s e c o n d s  1 

600 
960 
1200 
1800 
2400 
3000 

--------- 
WATER LEVEL 

(feet) 

6.85 
7.88 
8.399999 
9 . 3  
9.88 
10.28 

----------- 

UNCONFINED AQUIFER 

DRAWDOWN H/H0 
(feet 1 -------- -------- 

-4.73 .5577831 
-3.70 .4363208 
-3.18 .375 
-2.28 .2688679 
-1.70 .2004717 
-1.30 .1533019 

K = 6.86-05 cmlsec 

= 2.26-06 f t / e e c  
= 0 . 2  ft/day 

- - 1 .4  gpd/ft2 

REGRESSION COEFFICIENT = -.997298 

i 

':: I' 
. .  

i 



i. 
DlAnETER OF PERlOIlAfED SECTION: 
PERFORATION TYPE: S c r e e n  
AVG. S I Z E  OF PERFORAT15HS: -010 ( In . )  
TOTAL PERFORAT@ AREA: 10 F t .  
NOTES/COWWEIITS: 

NOTES/CU4HENTS: 

I 
YELL OESCRIPT 

RISER PIPE DIAMETERS: 

LENGTH OF 1ST PIPE SECTION: 5 F t .  
0.0.: G 3/8 In. I.D.: G In. 

2ND PIPE SECTION: N o t  N o t e d  
3RD PIPE SECTION: N o t  N o t e d  

COMMENTS 

MONlToRlNC VELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  RI/FS F I E L D  ENC./GEO.: Y I L L  KECLEY DATE: 10/16/87 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

NG NO. : 1068 N,E COORDINATES: 477677.45, 1379877.1 
NUMBER: 1068 DATE OF INSTAL.: 10/1&/87 

LING FLUlD(S) USED: (in F e e t )  
FRW: 0 TO: 19.5 
FRCU: N/ATO: N/A 

TYPE OF BIT:  F l a t  Head Hamner 
IS CASING TEMPORARY?: Yes 
CASING TYPE : llONITORlNG WELL 
CASING OIAn.: 4 In. I D  
CASING SIZE(S) USED: ( in F e e t )  . 

SIZE: 10 FRCU: 0 TO: 18 
SIZE: N/A FRCU: N/A TO: N/A 

I 
PROTECTION SYSTEM 

lTEn DISTANCE ABOVE/BELOU 
GROUND SURFACE _-__-._-._.--__-_-_____ 

TOP OF RISER P IPE 2.0 F t .  
GROUND SURFACE 0.0 
BOTTOn OF PROTECTIVE P IPE -2.5 F t .  

L 

BOREHOLE F I L L  MATERIALS ..---.--...-_.___-._.--.-.-. 
B e n t o n i t e  P e l  Lets 
sand 
B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECTION 

WELL TIP 
BOTTCU OF BOREHOLE 
GUL AFTER INSTALLATION 

.._--._..._-__--_-__.-----.. 

I 
9s THE VEL1 FLUSHED AFTER INSTALLATION? : No 

WAS A SENSITlVlTY TEST PERFORMED ON THE WELL : No 

/ 

R e p o r t  D b t c  : 15-OCT-90 
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FERNALD RI /FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT NAME: . FMPC RI /FS 

BORING NUWBER: 1048 COORDINATES: NORTH 477,477.45 EAST 1,379,877.15 DATE: 10/13/87 

GROUND ELEVATION: GUL: D e p t h  N/A Dete /T ime N/A ' DATE STARTED: 10/13/87 

ENGlNEER/GEOLOGIST: Y I L L  KEGLEY I D e p t h  N/A De te /T ime  N/A I DATE COMPLETED: 10/14/87 I 
DRILL ING METHODS: CABLE-TOOL I PAGE 1 OF 2 I 

07218 
10/13/81 
1115 

4.5 

07219 
10/13/81 

07221 
10/13/8i 
1750 

7.5 

--J? 10/13/8i 

10/14/8i 

OnZ4 

1 O /  14/8i 

12.0 

07226 
10/14/8i 
lo55 

13.5 + 

B 
L S  
Q A  
U M  
S P  

L 
& E  
Y 

4 
17 
22 
- 

12 
29 
50 

27 
33 
50 
- 

50 

5 
22 
27 
- 

15 
20 
21 

- 

12 
9 
8 

6 
10 
14 
- 

7 
16 
20 
- 

I HARD Y E L L W I S H  B R W N  S I L T  - DRY. 

14 

HARD, VERY PALE, BROWN SILT,  TRACE SAND - DRY. 

L 
HARD, LIGHT Y E L L W I S H  BRWN CLAY, SOME SIFT, TRACE SAND - DRY. 

DENSE, Y E L L W I S H  B W ,  FI#E SAND AND S ILT  - DRY. 

17 

SHELBY TUBE. 

M E D I M  DENSE, Y E L L W I S H  BROUN SAND AND GRAVEL, SOME S I L T  - 
HOIST. 

11 

VERY STIFF, GRAY S ILT ,  SDWE GRAVEL SOME CLAY - DRY. 

10 

VERY STIFF GREY SILT,  SCUE GRAVEL, SOlE SAND - DRY. 

13 I 
NOTES: 
WNSELL 1OYR s/1 SAMPLE SCANNED-AT BACKGROUND 

S 
U Y  
S H  
C B  
s o  

L 

ML 

- 
ML 

- 
ML 

CL 

- 
CL 
UI 

UI 

ML 

REMARKS 

HW 0 
a = O  cpn ar = 40-80 cpn 

...I""Il ar = 40-80 cpn 

er = 40-80 cpn 

Hnu= 0 
a = O  cpn 
6r = 40-80 cpn 

.s 
H w  0 ppn 
a = O  cpn ~r = 40-80 cpn 

H n u  0 ppn 
a = O  C P n  ar = 40-80 cpn 

3.0 

3.00 

A * 122 

2114 



PROJECT NWBER: 602 3.2 

ENGINEER/GEOLOGI! 

PAGE 

I I 
I L T ,  SOllE GRAVEL SOME SAND - DRY. 

S 
U Y  
S M  
C B  
s o  

1 

ML 

- 
ML 
SM 

- 
w 

2 

T 
S 
F 

3.5 

- 
1 .o 
3.5 nu=o 

= o  r = 40-80 cpn 

BOTTOn OF BORING 19.5 
NOTES: 
SAMPLE SCANNED AT BACKGROUND - HUNSELL lOYR, 6 /6 .  RIG: CYCLONE 42.  DRILLER:  HARRY DYKES, ASSISTANT: JOHN VANDINE. 

A * 123 

5 
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FERNALD 
RVFS 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 

PROJECT FABC law=$ TESTED BY Ts/ Gh OAT E F/3/SV 
CALCULATED BYA-. 

,= 

PROJECT NO. ho 2 03.6266' I 
BORING NO. j y  8 CHEC ED BY 

C.p;j 8,' Fjp joy 
c Ml f i v !  #h 1 t zg $ t G  - ' I  

.. 

RADIUS OF TEST BORING, R 
HEIGHT OF CASING (REF. L E V E L )  

O *  3-O 4.f-  PER EABILITY, K 1.6  xi^ Gy/+? 
ABOVE GROUND SURFACE, Hc 

DEPTH TO BOTTOM OF TEST POCKET, L~ 
DEPTH TO TOP OF TEST POCKET, L 2  

G-2 f-t 
*CASED HOLE UNCASED OR 

1 7 4  f - f f  
7. rff 
6 . 6 r  Ff 

 PERFORATE^ EXTENSION OF 
LENGTH, L I - L ~ .  DEPTH TO GROUNDWATER TABLE 

FROM TOP OF CASING, H, 

\ I E I A Z E D  I DEPTH TO WATER 
IN CASING 

09 I '9 
OB 

or 

06 
c 
Q 
I 

1 -  - 
0 .- 
c 
1- 

c Q4 .- 
I 

\ 

I 

Y 

A 
(3 0.3 

I 

B 
2 02 

a a 
a 

I 
Y - 
t 

0 

W 
I 

0 . 1  

H, = DEFTH TO WATER IN CkIdG FROM TOP 
OF CASING AT TIME, t l  

2R6 H2: E P T H  TO WATER IN CASING FROM TOP 
OF CASING AT TIME, 42 
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3637 

<E ?HE3 MTA E R E C T ?  (Y/N)? Y 
EX URTEE-L3€l MT.9 TO E RElAD FROM DISK? (Y/N!? N 

Lhatjer of tiw ad water level mea<umenfs? 

!LIST 

13 

-QI 
(.. 

. . . . . . .  

. . . . . .  . .  . . . . .  . . .  . . . . . . . . .  . .  . . . . . . . . .  . .  . .I:.. .:... . .  . .  . .  . . . . .  ..:.:.:.I.. :. ,:. . .  . . . . . . . . . .  ........ . .  . . . . . . . .  . .  . .  

. .  
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3637 

TYPE: MONITORfM E L L  
DIAMETER OF PEqWATED SECTION: 
PERFORATION TYPE: Screen 
AVG. SIZE OF PERFORATIQIIS: .010 (In.) 
TOTAL PERFORATED AREA: 10 f t .  

MONITORING WELL INSTALLATION RECORD 

PROJECT NAME: F e r m L d  RI /FS FIELD ENG./GEO.: 0. OAKLEY DATE : 10/06/87 
PROJECT NO. : 602.3.2 CHECKED BY : D. HOLZMAN DATE: 10/07/87 

N,E COORDINATES: 4R860.01, 1380415.9 
DATE OF INSTAL.: 10/06/87 

0 

RISER PIPE HATERIAL: S t a i n l e s s  S t e e l  
RISER PIPE DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 5 Ft. 
0.0.: 6 3/8 In. 1.0.: C In. 

2ND PIPE SECTION: N o t  N o t e d  

FROM: 2 TO: 16 
FROM: N/ATO: N/A 

NOTES/COWMENTS: 

I I 

TYPE OF B I T :  F l a t  Head H m r  
IS U S I N G  TEMPORARY?: No 
CASING TYPE : MONITORING 
CASING DIAM.: 4 In. I D  
CASING SIZE(S) USED: ( i n  Fee t )  
SIZE: 10 FRW: 0 TO: 16 
SIZE: N/A FRW: N/A TO: N/A 

WELL DESCRIPTI 

NOTES/CWENTS: 3RD PIPE SECTION: N o t  N o t e d  

I I 

RISER JOINING METHOD: THREAD AND COUPLE (FLUSH JOINT THREADS) 

PROTECTION SYSTEN 

PROTECTlVE PIPE 0.0.: 10 In. f 
LOCKING CAP AND LOCK 

I TEH I DISTANCE ABOVE/BELOV 
I GROUND SURFACE 

BOREHOLE F I L L  MATERIALS TOP BOTTOn 
I 
-----.---.---.-----_.----... _-_--__.-._ 

B e n t o n i t e  P e l l e t s  0 1 .s 
Sand  1 .5 I C  

PERFORATED SECTION 3.0 13.6 

YELL T I P  
BOTTOM OF BOREHOLE 
W L  AFTER INSTALLATION 

.-.--.---..-..---.-.______1_ ._.._.____-..__--__.__I 
14.0 
16.0 
NOUE 

I I 

YAS A SENSITIVITY TEST PERFORMED ON THE WELL : No 
WAS THE YELL FLUSHED AFTER INSTALLATION? : no 

a 0-47 Report Date : 15-M'l-90 
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FERNALD RI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT NAUE: FMPC R I / F S  

BORING NWBER: 1065 COORDINATES: NORTH 477,860.01 EAST 1,380,615.92 DATE: 10/05/87 d 
GROUND ELEVATION: GUL: D e p t h  N/A D e t e / T i m e  W/A 1 DATE STARTED: 10/05/87 

n 

. ...., 

A - 125 
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FIELD PERMEABILITY TESTS 

F A L L I N G  HEAD * 

3637 - 
PROJECT P c f?r/Fr TESTEO ey W 6 A  DATE 4 /2 7/88 
PROJECT NO. 6 0  2.03,02.0 I OAT E 1 168 

DATE ,-?-i=r/z 2 BORING NO. I &< 

RADIUS OF TEST BORING, R 

OEPTH TO BOTTOM OF TEST POCKET, L I IC - 0  f f  

PERMEABILITY, K 2# 2x(fi' ''*/ 
_. 

04 F -Ff 
G2f+ 

HEIGHT OF CASING (REF. LEVEL)  
ABOVE GROUNO SURFACE, Hc 

*CASEO HOLE UNCASEO OR  PERFORATE^ EXTENSION OF OEPTH TO TOP OF TEST POCKET, L 2  
OEPTH TO GROUNOWATER TABLE 

FROM TOP OF CASING, HG 

q e o  ff 
6-g {f LENGTH, L I - L ~ .  

ELAPSED ' OEPTH TO WATER 
TIME . IN CASING I .c 

09 

QB 

0 7  

0.6 

I W  

n 
CD 
I 

0 
- 
.- 
c .- 
c a4 
r 

% a3 

.- 
Y 

\ 

X 
I 

6 
X - 
P a, 

2 

k 

K 
a 

W r 

QI 

H ~ =  OEPW TO WNEA IN CASING Fmru TOP 
OF CASINO AT TIME, ta 

' 
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HONIT?R!!!c YE!L !65 

SLUC/SWP.O TEST 

Ref. h ! v c  : 8.50 

ELAPSED T!K 
(Hin )  ------------ 

I. 0000 
2.0000 
3.0000 
4.9000 
5 .00?0 
4.0000 
7 .0000 
8.0000 
9. 0000 

10. 0000 
12.0000 
14.0000 
16.000Q 
!8.0000 
20.0000 
25 .OO00 
30.9000 
40.0000 
50.0000 
60.0000 
149.0000 

4.15 
. 00 

Y4LUE 
(Ft) 

4.60 
4.75 

5.!0 
5.25 
5.40 
5.50 
5.40  
5.65 
5.70 
5.80 
5.85 
5 .?? 
5.95 
4.?0 
4.!5 
6.25 
4.50 
6.65 
4.85 
7.85 

4.95' 

(ft! 
(f!)  

(!!in! 

H?!?!?W?Y 
!ft) -------- 

3.90 
3.75 
3.55 
3.40 
3.25 
3.10 
3.00 
2 .?O 
2.85 
2.80 
2.70 
2.45 
1.60 
2.55 
2.50 
2.35 
2.25 
2.00 
1.85 
1.45 

.65 

?E!!A TIM 
(Hin) ---------- 

.9990 
1.9990 
2.9990 
3 .??90 
4.9900 
5.9990 
6 .??go 
7 .9?90 
8.9??? 
9.9??0 
!! ,9990 
!3.?9?? 
15.9990 
I?. 90?0 
19,9990 
24,9990 
29.9090 
39.0990 
4?.???? 
50.0990 

168, ???0 

HIH(0) 

.940 

.904 

.E55 
,819 
.783 
.747 ' . 

.123 

.499 

.687 

.675 

.451 

.63? 

.427 

.4!4 

.602 

.566 

.542 

.482 

.446 

. !?8 
,157 

3637 





! . 0000 
2.  0000 
3 .  0000 
4. 0000 
5.0000 
6.00?0 
7.0000 
9. 0000 
9. 000? 

!O. 0000 
12.000? 
!4.0000 
! 6  .?OM 
! 8. 0000, 
20. 000? 
2s. 0000 
30. 0000 
10.0000 
50. OO?? 
60. ?On0 
!69.00?? 

4.60 3.00 
4 . 7 5  3.75 
4.95 3.55 
S.!O 3.40 
5.25 3.25 
5.40 3 . ! 0  
5.50 3.00 
5.60 2.90 
5.65 2.85 
5.70 2.80 
5.80 2 . M  

5.90 2.60 
5.95 2.55 
6.00. 2.50 
4. I5 2.35 
6.25 2.25 
4.50 2.00 
6.65 1.85 
6 .85  -.-- 
7.85 .65 

5.9i 2.65 

I A &  

?E!!h T!M 
(Rin) - - - _ - - _ _ _ -  

,9990 
1 .9990 
2.9990 
3.9990 
4.9?90 
5.9090 
6.999@ 
7 .?990 
8.9990 
9.9090 

11.9990 
13.9990 
15 .9990 
17.9990 
19.9990 
24.999@ 
29.9990 
39.9990 
40 .???O 
59.9990 

168.9??? 

3637 

.940 

.904 

.855 

.e19 

.783 
,717 
.72! 
.499 
.f07 

.n51 

.639 

.62? 

.6!4 

.602 

. <ng -- 

.542 

.482 

.446 

. !0g 

.157  

h l  Z . - . -  
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10 -'- 
0.1 

1 * *  

b 

* +  
* *  

* * *  
* 

* 

- 

TIME (MINUTES) 



1 

1 0 - l - l I I I r I I I I I ~ l l I I I I I I I I " l l I I ~ I ~ ~  

TIME (MINUTES) . .  



1 

10 -'- 
0. 

--I  
\ c P-' 

TIME (MINUTES) 



PERHEABILITY FROH TIHE-LAG TESTS 3637 J 1 

LE: 1 FMPC RI/FS HU-165 5 
nglish or (Hletric units? E 

or (Ulnconfined conditions? U 
Do you prefer to enter well radii as (1)nches or (Fleet? F 
STANDPIPE RADIUS (feet) = ? .167 
INTAKE RADIUS (feet) = ? . 5  
LENGTH OF INTAKE (feet or meters) = ? 10 
DEPTH TO TOP OF INTAKE (feet or meters) = ? 5 
STATIC WATER LEVEL, DEPTH (feet or meters) = ? 8.5 
PURGE WATER LEVEL (feet or meters) = ? 4.35 

. . . . .  . . . . . .  . . . . . . .  . . . .  . . . . .  .: . .  . . . . .  - .  
................ . .  . .  . . . .  

ARE THESE DATA CORRECT? ( Y / N ) ?  Y 
ARE WATER-LEVEL DATA TO BE READ FROH DISK? ( Y / N ) ?  

I 

l L I S T  2RUN 3LOAD' 4SAVE' SCONT 6 , ' L P T l  7TRON 8TROFFSKEY 

n 

0 

0 

BSCREEN 

z= 
W w 
P= 
V 
w m 

t ec 



WATER LEVEL 
(feet 1 

4.6 
4.75 
5.1 
5.4 
5.6 
5.7 

----------- 
DRAWDOWN 
(feet) -------- 
-3.90 
-3.75 
-3.40 
-3.10 
-2.90 
-2.80 

> UNCONFINED AQUIFER 

K = 8.2E-05 cdsec 
3 =  1.7 gpd/ft2 

= 2.7E-06 ft/sec 
= 0.2 ft/day 

I 
REGRESSION COEFFICIENT = -.9894225 

H/H0 

-------- 
.939759 
.9036144 
,8192771 
.7469879 
.6987952 
.6746988 

a 
4 - 3637 

. .  ..:.. ,:.:: : . . . .  . . . . . . .  . . .  ...I. :.: .... ................. :;:;:,.;::.::::;,;, . . . . . . . . .  :.:.:.:.:.::: :. .. 
. . .  . .  .:.: :.:, .......... 

. . . . . . . . .  

I PERHEABILITY FROX TIHE-LAG TESTS I 
TITLE: ? FHPC RI/FS HW-165 ' 
(Elnglish or (Hletric units? E 
(Clonfined or (U)nconfined conditions? U 
Do you prefer to enter vel1 radii as (Ilnches or (Fleet? F 
STANDPIPE RADIUS (feet) = ? .167 
INTAKE RADIUS (feet) = ? . 5  
LENGTH OF INTAKE (feet or meters) = ? 10 
DEPTH TO TOP OF INTAKE (feet or aeters) = ? 5 
STATIC WATER LEVEL, DEPTH (feet or meters) = ? 8.5 
PURGE WATER LEVEL (feet or meters) = ? 4.35 

ARE THESE DATA CORRECT? (Y/N)? Y 
ARE WATER-LEVEL DATA TO BE READ FRO1 DISK? (Y/N)? 

. . . . . . .  . . . .  . . .  . . . .  . . .  

a 1LIST 2Bull 3WAD' GAVE' XOXT 6,.LPTl 7TROH BTROFFSKEY BSCREEII 245 



U 

W - =o 
-4 

0 

# 

0 

0 

# 

0 

ET 

I I 
I 

I 
I 

I I 

TIHE WATER LEVEL DRAWDOWN H/H0 

--------- et- ----------- -------- -------- (seconds) . (feet) (feet) 

1200 4 -  6 -2.58 .6024097 
6.25 -2.25 5421687 
6. 5 -2.88 -4019277 
6.65 -1.85 -4457831 
6.85 -1.63 .3975985 

a: 
3688 (r* 

UPCOHFIHED AWIFEB 

V 
(/> m 

3637 

Ck . . .  

= 
W =r= 
m . . . .  . . .  . .  . . . . . . . .  . .  . .  

. . . . . . . .  . . . .  . . .  . . .  . . . .  
E4 
(> - 
m 
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- I . A L - V I  A C l a C C .  
i = 0.1 ftlday 

, REGRESSION COEFFICIENT = -.9984502 

3 

3 

3637 

. .  . . . . . . .  . . .  . . . .  ::::,;:;::::::::;:. .;:: ,: ..:... :.: :. ..... :.. .:' . . . . . .  . .  
. . .  . . . . .  . .  ............. ................ ......... 
. . . .  . . . . . . . . .  . . . . .  . . .  . .  .,:,:-, 

. .  



WOWlTORlNG WELL INSTALLATION RECORD 

PROJECT NAWE: F e r m l d  R I /FS  FIELD ENG./GEO.: D. W L E Y  DATE: 10/21/87 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

G NO. : 1079 N,E COORDINATES: 482273.70, 1378165.4 
NUMBER: 1079 DATE OF INSTAL.: 1D/21/87 

IS CASING TEMPORARY?: No 

NOTES/CWENTS: CASING SIZE(S) USED: ( in F e e t )  
SIZE: 10 FROW: 0 TO: 35 
SIZE: N/A FRCW: N/A TO: N/A 

UELL DESCRIPT 

DIAMETER OF RISER PIPE DIAMETERS: 

AVG. SIZE OF PERFORAT 

NOTES/CWHENTS: 3RD PIPE SECTION: N o t  N o t e d  

Q.D.: 4 3/8 In. 1.0.: 4 In. 

RISER JOINING METHOD: THREAD AND COUPLE 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5 F f .  OTHER PROTECTION (*  NOTED BELOW) 
PROTECTIVE P I P E  0.0.: 10 In. I 

LOCKABLE CAP AND LOCK 

I HSL 
I TEN DISTANCE ABOVE/BELOV 1 GROUND SURFACE 

I 
I 

2.5 F t .  I TOP I BOTTCU I TOB, I BOTTOM ....-..--.- 
1 .o 
16.5 
21.5 
36.0 
2 3 . 6 . .  , -.---.-.-.- 

WELL T I P  
BOTTOM O f  BOREHOLE 
GUL AFTER INSTALLATIOW 

I I I 
YAS THE WELL FLUSHED AFTER INSTALLATION? : No 
UAS A SENSITIVITY TEST PERFORMED ON THE UELL : No 

8-55 

3637 

Report Date : 15-OCT-90 

248 
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. . . .  FERNALD RI /FS  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT NAME: FHPC RI /FS  

BORING NUMBER: 1079 COORDINATES: NORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/87 

GROUND ELEVAT IOW: GUL: D e p t h  N/A D e t e / T i &  N/A DATE STARTED: 10/19/87 

3637 

EYGINEER/GEOLOGIST: D. M K L E Y  I D e p t h  N/A D e t e / T i m e  N/A I DATE COMPLETED: 10/21/87 I 
I 

~~ 

DRILLING METHODS: CABLE-TOOL I PAGE 1 - OF 3 

10/19/87 

1 O/  19/87  

07375 

1645 
1 01 19\87 

10.5 

1 O /  19/81 

07378 
10/19/81 

15.0 

B 
4 s  
Y M  
S P  

L 
O E  
R 

a~ 

7 

5 
13 
17 

26 
24 
33 

50 

8 
11 
13 
- 
6 
8 
15 
- 
6 
8 
13 

5 
6 
8 

5 
6 
8 

- 
2 
10 
18 
- 

8 
10 
15  

- 

R 
€ 1 ,  
C N  
o c  
V H  
€ E  
R S  
Y 

YELLWISH BROWN SILT, TRACE SAND AND CLAY AND GRAVEL - DRY. 
HARD, VERY PALE B R M  CLAY, S ILT,  TRACE SAND - DRY. 

13 

~~ ~~ ~~ 1 HARD, L I G T  YELLWISH BRWN CLAY AND SILT,  TRACE SAND - DRY. 

1 

f YELLWISH BRWN CLAY, SOME S I L T  AND GRAVEL, TRACE 

4 

€ D I M  STIFF GRAY S ILT ,  TRACE CLAY AND SAND - DRY. 
E D I M  ST IFF  LIGHT YELLWISH BRWN CLAY, TRACE SILT,  GRAVEL, 

MEDIUM STIFF OLIVE 

ST IFF  YELLWISH RED CLAY, TRACE SILT,  DRY vo00 FRAGHENTS. 
ST IFF  GRAY SILT,  SOME CLAY - HOIST. 

16 LIGHT YELLWISH B R M  SILT,  TRACE SAND AND CLAY. 

LIGHT YELLWISH B R O W  SILT,  TRACE SAND AN 
ST IFF  REDDISH YELLOV CLAY - TRACE S I L T  AN 

18 GRAY CLAY, SOME SILT, TRACE SAND - DRY. 

OLIVE GRAY SILT, TRACE GRAVEL AND SAND - MOIST. 
MEDIUM DENSE, OLIVE Y E L L W  SAND, SOnE GRAVEL, SOME CLAY, TRACE 

10 SILT.  

PALE OLIVE CLAY, TRACE SILT,  GRAVEL SAND - HOIST. 
VERY STIFF, LIGHT YELLWISH BRWN GRAVEL, SCUE CLAY, TRACE 

i i t n i  OLIVE BROW CLAY, SOME SILT, TRACE SILT - HOIST. 
12 S I L T  AND SAND - M I S T .  

WTES: 
W S E L L  5 Y  615, SAMPLE SCANNED AT BACKGROUND. 

S 
U Y  
S M  
C B  
s o  

L 

ML 
CL 

CL 

- 
CL 

ML 
CL 

- 
01 
ML 

- 
ML 
CL 

CL 
ML 
ML 

ML 
CL 
CL 

- 
ML 
sc 

- 
CL 
GC 

ew - 

4.5+ 
4.9 HW 0 PPn 

a = O  cpn 6r 40-80 cpn Fl 6r = 60-80 cpn 

~r = 60-80 CP 

3.5 
N/A HW 0 PPn 

a = O  cpn Br = 40-80 cpn 
I 

2.0 I 

6r 40-80 cpn 

6r = 40-80 cpnr 

Br = 40-80 cpll 

I 



PROJECT NLWER: 602 3.2 I PROJECT N M E :  FMPC R I / F S  1 
BORING NWSER: 1079 

LRQUND ELEVAT IOU: 

ENGINEER/CEOCOGIST: D. OAKLEY 

COatDINATES: NORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/87 

DATE STARTED: 10/19/87 GWL: D e p t h  N/A D a t e / T i m e  N/A 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 10/21/87 

J 

T 
S REMARUS 
F 

1.25 
1.25 Hnu= 0 PF4n 

a = O  cpa ~r = 40-80 CP 

H n u =  0 pcm 
a = O  cpo ~r = 40-80 CW 

.25 

I PAGE 2 OF 3 I 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 
CL 

- 
CH 

- 
CH 

- 
CL 

- 
CL 

- 
CH 

- 
CH 

- 
CH 

- 
CH 

CC 

- 
GC 

CL 

- 
CL 

- 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

12 

5 

13 

- 
3 

- 

15 

10 

13 

- 

15 

- 

15 

- 

GRAY CLAY, SOME GRAVEL, TRACE SAND AND S I L T ,  DRY. 
HARD, GRAY CLAY, SOME GRAVEL, TRACE S I L T  AND SAND, MOIST. 

VERY S T I F F ,  L IGHT GRAYISH BROWN CLAY, SCUE GRAVEL, TRACE S I L T  
AND SAND - MOIST. 

... . 

. .. 

10/20/87 

I 

2.0 I VERY S T I F F ,  L IGHT GRAYISH BROWN CLAY, SCUE GRAVEL, TRACE S I L T  
AN0 SAND - M I S T .  

HARD, L I G H T  GRAYISH B AY, S W E  GRAVEL, TRACE S I L T  AND 
SAND - YET. 073383 10 

10/20/07 12 
1030 20 

21 .o 
N/A 

Hnu= 0 ppn 
a = o  C P n  ~r = 40-80 cpo 

07384 0 
10/20/87 S 
104s 10 

22.5 I 
1.251 I .  S T I F F ,  L I G H T  YELLOWISH BROWN CLAY, SCUE GRAVEL, TRACE SAND AND 

S I L T  - VET. H n u =  0 
a = o  

1.25 

- 
1 .o 
W A  

- 
N/A 

6.5 

S T I F F ,  L I G H T  Y E L L W I S H  BROWN CLAY, SCUE GRAVEL, TRACE SAND AND 
S I L T  - MOIST. 

S T I F F ,  L I G H T  Y E L L W I S H  BROWN CLAY, SOME GRAVEL, TRACE SAND AND 
SILT - UET. 
VERY DENSE, GRAY GRAVEL, SOHE SAND, TRACE CLAY AUD S I L T  - 
MOIST. 

07386 4 
10120107 6 

1320 15 
25.5 

o m 7  5 
10/20/87 20 
1335 c8 

27.0 
DENSE, L I G H T  Y E L L W I S H  BROW GRAVE, SOME SAND, TRACE CLAY - 
VET.  
HARD L I G H T  Y E L L W I S H  BROW CLAY, TRACE GRAVEL, SAND, AUD SILT - nofsr. 

,- 

HARD, L I G H T  Y E L L W I S H  BROW CLAY, SOME GRAVEL AND S I L T ,  TRACE 
SAW - MOIST. 

cr = 40-80 CW 

om 10 
10/20/87 17 
1520 35 

30.0 

MOTES: 
WWSLLL 2.5Y 6/2 

I 

A - 146 



FERNALD RI/FS ' VISUAL CLASSIFICATIOI( OF SOILS 3637 
PROJECT U E E R :  602 3.2 PROJECT NAME: FHPC RI /FS  

EORlYG W E R :  1079 COORDINATES: NORTH 482,273.70 EAST 1,378,165.67 DATE: 10/19/87 . 

GROUND ELEVATIOII: M: D e p t h  N/A De te /T ime  N/A ' DATE STARTED: 10/19/87 

ENGINEER/G€OLOCIST: D. OAKLEY D e p t h  N/A De te /T ime  W/A DATE COMPLETED: 10/21/87 

DRILLING METHODS: CABLE-TOOL I PAGE 3 OF 3 

34.5  - 

36.C 

37.5 - 

39.0 

/ R !  

07393 9 

1645 27 
10 /20 /87  17 18 

07394 9 

1700 13 
10 /20 /87  10 13 

LIGHT YELLWISH B R W  CLAY, S W E  GRAVEL, TRACE SAND AND SILT - 
DRY. 
HARD OLIVE CLAY, SOME GRAVEL, AND SILT,  TRACE SAND - DRY. 

OLIVE CLAY, UWE GRAVEL, TRACE S I L T  AND SAND - DRY. 
BRWISH GRAY SILT, SWE SAND - HOIST. 

fUR0 L l G i f f  E R W I S H  GRAY S ILT ,  SOHE SAND, TRACE GRAVEL - HOIST 
CLAY, SOnE FINE GRAVEL, TRACE S I L T  AND SAND. 

HARD OLIVE CLAY, SOME GRAVEL, TRACE SILT AND SAND - now.  

VERY STIFF, OLIVE S I L T  CLAY - UET. 
OLIVE SILT, SOWE CLAY 

S 
U Y  
511 
c 0  
s o  

L 

CL 

CL 

- 
CL 
HL 

- 
HL 
CL 

- 
CL 

HL 
HL 

- 
n L  
HL 
SY 

1 
S REMARKS 
F 

4.5 
2.0 wnu= 0 

) Q  = O  ar = 40-80 cpn 

2.5 
4.5 H w  0 PPn 

a = o  cpn ar = 40-80 cpn 

1.25 
1.25 Hnu= 0 ppn 

a = O  cpn 
0r = 60-80 cpn 

1.25 
3.5 Hnu= 0 PPn 
1.5 a = 0 C P  ~r = 60-80 cpn 

BOTTOM OF BORING 39.0 I 

A - 141 252 



' .  . .  

P 

. ELAPSED DEPTH TO WATER 
TIM E . IN CASING 

FERNALD 
RVFS '@ 

FIELD PERMEABILITY TESTS 

FALLING HEAD * 

PROJECT Fnpc I:J/F<- TESTED BY T5/ f iA DATE 9/27/79 
PROJECT NO. 6 ~ 2 . 0 3 ~  2-0 I 
BORING NO. 17q CHECKED BY DATE I r / t .Y lc .  b 

CALCULATED BY fed DATE l ~ / / ~ / ~ ~  

-. 
RADIUS OF TEST BORING, R 
HEIGHT OF CASING (REF. L E V E L )  

ABOVE GROUNO SURFACE, Hc 
DEPTH TO BOTTOM OF TEST POCKET, L I  

DEPTH TO GROUNDWATER TABLE 

PERMEABILITY, K 1 I 0 -''% 

*CASED HOLE UNUSED OR 
 PERFORATE^ EXTENSION OF M P T H  TO TOP OF TEST POCKET, L 2  
LENGTH, L I - L ~ .  

FROM T W O F  CASlNG,H, 2 7 * l r f t  

I .o 
09 

OB 

0 7  

0 6  
LI 

(3 
I 
I 05 - 
0 .- 
c .- 
c 0 4  .- 
I 
\ 

I 

Y 

LI 

Q Q3 

I 

6 

0- - 02 

I 
Y 

b- a a 

a 0 

W 
I 

ai 



INTERNATIONAL 
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CORPORATION 

3637 
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HO!!!TCP.!!!G HELL 179 

SLUG/SHAe TEST 

Rcf. Va!ue : 27.15 (Ft) 
Y(?)  6.?0 (F t )  
T(0! .?0 !#in) 

1 .oooo 
2.0m 
3.0000 
4. 00M 
5.000?1 
4 .0000 
7. 0060 
fi.0000 
0 .0600 

19.00@0 
12.0000 
!4.@006 
14.C000 
14.00M 
21). 0000 
?5.0@00 
30.0000 
40 . M O O  
50.000? 
69.0000 
22?. 00% 

20.40 
20.5s 
20.70 
20.90 
20.90 
20.95 
2!.05 
21.10 
21.15 
2!.20 
21.35 
21.40 
21.50 
11.40 
21.65 
21.90 
21.?5 
22.25 
22.50 
22. !0 
24.45 

6.15 
6.40 
6.45 
4.35 
6.25 
4.20 
6.10 
6.05 
6.00 
5.95  
5.80 
5.X 
5.65 
5.55 
2.50 
5 . 3  
5.20 
4.90 
4.65 
4.45 
2.76 

. 0 9 0  -.. I 0001) . . 
2.?9?(! 
3.???0 
4 .???0 
5. ao90 
6 .?9?? 
1.99?? 
8.??90 
9.9044 

I!. !?a0 
13.?9?0 
l5.?9?0 
I? .?3?(! 
l?.99?? 
24. O??! 
29 .???? 
39.9996 
49.0090 
59. yo90 
219.99?? 

.979 \ 

.?51 

.035 

.?20 

.006 

. fi?? 

.994 

.-. R77 . 

.-. n7n . 

.841 

.941 

. a s  

. a04 

.?07 

.115 

.?54 

.!lo 

.674 

.645 

.39! 

R10 
.-a. 

3637 

257 



8: \1  

!!!-S!?I! ! ! IC.  Wf!?!!!! ?!I!!! !!AW9C_EWE!!! PqrwflcE 

4.?? !.Ft 
.?? !Hin 

1.0000 
2. Ob90 
3. OO?? 
4. bo00 
5. 000? 
4.00?0 
7.0000 
9.0009 
9 .  00?? 

I? * 0000 
! 2. ?9?0 
! 4.0b09 
l5.@@?? 
!S .000? 
20. ?0@0 
?5.@?00 
30 .?On? 
40.9000 
50.0@?0 
60 .?Ob0 
22?. Ob?? 

I 

VALYE 
( f t )  

20.40 
20.55 
20.70 
20. AI) 
20.?? 
29.95 
21.05 
2!. 10 
21.15 
2!.20 
21.9 
?!.4O 
21.50 
2!. 60 
21.65 
21.90 
?I.?!, 
22.25 
22.50 
22. 70 
24.45 

H?/C?!H9N 
( f t !  -------- 

6.75 
4.60 
6.45 
4.35 
6.25 
6.23 
6.10 
6.?5 
6.00 
5 . 9 5  
S.!? 
5.75 
5.55 
5 . 5 5  
5.50 
5 .  5 5  
5.20 
4.9? 
1.45 
4.45 
2.x 

DELTA T!YE 
(n in)  ---------- 

own 
I wan 
2.9??@ 
3.9990 
4.9990 
5.999? 
6.9990 
1.9990 
8.99Ob 
9. Y O ?  

I !  won 
13. 9990 
15.9090 
17 .99?? 
19.99?? 
24.???? 
29. O??? 
39.??9@ 
49.0990 
59.99?0 
219.9?9? 

....- 
*..... 

..... 

.?73 

.?57 

.9!5 
qsn 

.906 

. ga9 

.e54 

.A?? 

. a70 

.!41 

RIO , 

. en4 
.70! 
. 7 ? 5  
.?54 
.!lo 
.674 
.445 
.59!  

. ,-. 

1k3  . --- 
R T l  .--- 
.--. 

3637 
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+ 

- 

- 

0 

K 

6 
W 
1 - 

- 
2 d 

- 
n 

10 -' l i l l i l i l l ~ i l l l i l l l l ~ l l l l l l l l l ~  

20.00 40.00 60.00 



1 

10 -'- 

ME (MINUTES) 



0 - 
f- 
4 
Ili 

n 
4 
W 
I: 

10 -'- 
. 0.r 

\ 

1 1 1 1 1 1 ~ ~ [ ~ 1 1 1 1 1 1  I l ~ l l I l ~ ~ ~ , ,  

1 20.00 40.00 60.00 
TIME (MINUTES) 



ROUITORING UELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I /FS  FIELD ENG./GEO.: 1. SINFIELD DATE : 05/03/89 
PROJECT NO. : 602.3.2 CHECKED BY : EO DATE : 06/05/89 

. ' N,E COORDINATES: 480022.72, 1380741.1 
DATE OF INSTAL.: 05/03/89 

: NONE NOTED 

CASING SIZECS) USED: ( U n i t s  N/A) 
SIZE: W A  FRCU: M/A TO: N/A 
SIZE: N/A FRCU: N/A TO: N/A 

UELL DESCRIPT 

In. I.D.: 2 In. 

TOTAL PERFORATED AREA: 4.8 F t .  2ND P IPE SECTION: No t  N o t e d  
NOTES/CWENTS: 3RD P IPE SECTION: No t  N o t e d  

1 RISER JOINING HETHOO: FLUSH-THREADED 

PROTECTION SYSTEM 

PROTECTIVE PIPE O.D.: C 1/ In. 1 
RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. I OTHER PROTECTION ( *  NOTED BELW)  

LOCKING CAP 

ITEM 

.-_-_.-.-_----.__--_----.--. 
TOP OF RISER PIPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS 

B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECT IOU 

E L L  T I P  
BOTTOM OF BOREHOLE 
CVL AFTER INSTALLATION 

_--._-_.-._-_-_--*-_--.-.-.- 

AS THE YELL FLUSHED AFTER IN 

DISTANCE ABOVE/BELW 
GROUND SURFACE 

2.0 F t .  

2.8 F t .  
0.0 

Top B O T T W  .-----._--- --__-----.- 
1 .o 4 ; 0  
4 .0  10.0 
5.0 9.8 

10.0 
12.0 
N/A 

TALLATIOW? : No 
YAS-A SENSITIVITY TEST PERFORMED Ow THE YELL : NO 

8-112 

3637 I 
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FERNALD RI/FS VISUAL CLASSlFlUTlOW OF SOILS . ._ 

PROJECT NUIBER: 602 3.7 PROJECT MANE: FMPC RI /FS 36.77 
BORING WEER:  1167 COORDINATES: NORTH 680,022.72 EAST 1,380,741.19 DATE: 05/03/89 

GROUND ELEVATION: 579.29 GUL: Depth N/A Da te /T ime  N/A ’ DATE STARTED: 0 5 / 0 3 / 8 9 ,  

DATE COMPLETED: 05/03/89 ENGINEER/GEOLOGI ST : L. SINFIELD D e p t h  Y/A Date/T ime N/A 

DRILLING METHODS: 6-53, HOLLOU STEM AUGER UlTH SPLIT SpooW I PAGE 1 OF 2 I 
T 
S REMARKS 
F 

NA Hnu= 0 PPn . 

0r = 800 cpn 

MA Hnu= 0 PPn 
a = O  C P n  
0r = 800 cpa 

cpa a = O  1u LOOSE TO MEOIW DENSE GRAVEL GH UITH SILT AND SAND. 

D.5 - 

1 .o 
LOOSE TO MEDIW DENSE GRAVEL 01 UITH SILT AND SAND. 

I 05/03/89 
0907 

1 .5 - 

2.0 - 

2.5 

V E n l  STtFf, BROVWISH YELLW (10 YR 6/6) LEAN CLAY, CL-DRY, 
W T n E b ,  h E D l W  PLASTIC, MASSIVE UlTH SAND AND SILT. 

CL 

=JqT 05/03/89 

- 
2.1 VERY S T I F f  B R W I S H  YELLW (10 YR 6/61 LEAN CLAY, CL-DRY, CL 

MOTTLED, d 0 I W  PLASTIC, MASSIVE UITH SAND AN0 SILT.  

ETI- 05/03/69 
NO RECOVERY. 

3.0 

3.5 - 

k.0 
E7-l-q- 05/03/89 

NO RECOVERY. 

- 
CL 2.1 VERY STIFF BRUJNISH YELLW (10 Yo 616) LEAN CLAY CL-DRY 

MOTTLEO, MEDIUM PLASTIC, MASSIVE W I T H  SAND AND SILT, WlSf A T  
Hnu= 0 
,a  = 0 
nr = 80-100 cpn c.5 

16362 1 

0915 
05/03/89 I I 12 

VERY SOFT, LEAN CLAY UlTH GRAY SAND AND GRAVEL, SATURATED UlTH 
HZO, VERY PLASTIC, MASSIVE. 

CL 0.0 Hnu= 0 
a = O  I 0r = 80-120 cpn 5.0 

VERY SOFT, LEAN CLAY W I T H  GRAY SAND AND GRAVEL, SILWRATED UITH 
H20, VERY PLASTIC, MASSIM. 

CL gl 0.0 Hnu= 0 
la = o  nr = 80-120 cgn 5.5 

05/03/89 

05/03/89 
0915 

6.0 - 

6.5 - 

7.0 - 

7.5 

6.0 

NO RECOVERY. 

I I - 
CL 
- 
0.0 VERY SOFT, LEAN CLAY UITH GRAY SAND AND GRAVEL, SATURATED UITH 

HZO, VERY PLASTIC, MASSIVE. 05/03/89 

05/03/89 
1015 

16368 I 

1020 
05/03/69 12 

10r = 100-120~p1 

0r = 1 0 0 - 1 2 0 ~ p  

H n w  0 
a B O  
6r 8 60-100 c p l  

0.0 VERY SOFT 
H20, VERY’PLASTIC, MASSIVE. 

LEAN CLAY UlTH GRAY SAND AND GRAVEL, SATURATED UITW 

1.5 SLOUGH - GRAVEL, M I S T ,  LOOSE UITW SILT. 

NOTE 



FERNALD RI /FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NWBER: 602 3.7 PROJECT NAME: FMPC R I / F S  

BORING WUlBER: 1167 COORDINATES: NORTH 680,022.72 EAST 1,380,741.19 DATE: 05/03/89 

GRWNO ELEVATION: 579.29 M: D e p t h  Y/A D a t e / T i m e  N/A 

ENGINEER/GEOLOCIST: L. S I N F I E L D  D e p t h  N/A D a t e / T i m  N/A DATE COMPLETED: 05/03/89 

D R I L L I N G  HETHOOS: 8-53, H O L L W  STEM AUGER WITH S P L I T  swoI1 PAGE 2 OF 2 

DATE STARTED: 05/03/89 

S 
U Y  T 
S M .  S REMARKS 
C B  F 
s o  

L 

B 
1 s  
Y M  
S P  

L 
O E  
#i 

c 

a~ 

STIFF,  BROWNISH Y E L L W  (10 YR 6/61 MOTTLED LEAN CLY, CL-DRY 
12 MEDIUM PLASTIC, MASSIVE. 

NO RECOVERY. 

1020 

7 

- 
7 7 

fir = 80-120 C ~ R  

16371 
05/03/89 

1030 

16372 
05/03/89 

1030 

5 

- 
c 

- 
6 

CL 

CL 

CL 
- 

OLIVE BROW (2.5 Y 5/41 CLAY, CL-HOIST, MASSIVE, 

BROWNISH Y E L L W  (10 YR 6/61 LEAN CLAY, CL-SOCIE 
18 C. 

MSSIVE, H E O I W  PLASTIC. 10.0 - 

10.5 - 

11.0 

' VERY STIFF, BROWNISH Y E L L W  (10 YR 6/61 LEAN CLAY, CL-SOHE 
18 SILT, DRY, MASSIVE, MEDIUM PLASTIC. 

HARD, BROWNISH Y E L L W  (10 YR 6/61 LEAN CLAY, CL-DRY, MASSIVE, 
HEOIW PLASTIC, RARE GRAVEL, SaWE SILT. 18 

16373 
05/03/89 

1030 

>4.5 Hnu= 0 ppr 
a = O  C p r  I fir = 80-100 C P ~  

16376 
05/03/89 

1040 

5 w 7  
05/03/85 

1040 

9 HARD, BROVNISH Y E L L W  (10 IR 6/61 L U Y  CLAY, CL-DRY, K h S S I M ,  
M E O I W  PLASTIC, RARE GRAVEL, U)(E S I L T .  

11.5 

8r = 80-100 CP 

SOU8 
05/03/85 

1040 

12 

- 

HARD, BROVNISH Y E L L W  110 YR 6/61 LEAN CLAY, CL-DRY, MASSIVE, 
MEDIUM PLASTIC, RARE GRAVEL, roM S I L T .  I 12.0 - 

B O T T o l  OF BORING 12.0 

NOTES: 

A - 273 

267 



. .  

1167 
3637 

.” . FIELD PERMEABILITY TESTS 
FALLING HEAD* 

CALCULATED BY & DbTE OAT€ %%= 0 J E C T h-1 ,  ~~X/‘x1Ti/F; TESTE0 BY c G / ? ! ,  
OJECT NO. ( 4 1  30.7 

BORING NO. A’k7 CHECKED ey - OAT E 

- RADIUS OF WELL, r = /. c 1; = 0.0933 HYDRAULI C 
RAOIUS OF TEST: BORING, R =+.o./o = . ? ’ 3 3 ? n  
HEIGHT OF CASING (REF, LEVEL) 

CONDUCTIVITY, K /. 074X/O 

ABOVE GROYNO SURFACE, Hc 3.2 FT 

OEPTH TO BOTTOM OF TEST POCKET, L I 9.7 - *CASED HOLE UNCASEO OR 
OEPTH TO TOP OF JEFT POCKET, L 2  . -%J *  PERFORATE^ EXTENSION OF 
DEPTH TO GRO~NOWATER. TABLE LENGTH, L l - I - 2 .  

FROM TOP OF CASING , H, 6. 3 7  F7- 

Q I  
, .  . .  

.- - . . .. . .. _.._ .- . 
~ ’HI =DEPTH TO WATER IN CASING FROM TOP 

H,=OeTH TO WATER IN CASING FROM TOP 
OF CASING AT T I M E ,  1 ,  

OF CASING AT T IME,  t t  ’ 

. ’  
‘ . .  ’ 268 

a .  . .  
*: . 

. .  . .  



I 

TESTE0 SY-L. DATE L # 2 Z ! / b / ,  
CALCULATED 8 Y  

- 
OPT E 
OAT€ 

'OJEC T Fp/n/ l /d- / f l  

111*7 .o BORING NO. CHECKED B Y  
JECT N O . ~ A a  

. RADIUS OF WELL,r ." 0 ,  af3.3' . .  HYORAUL I C 
CONOUCTIVITY, K RADIUS OF TEST: .BORING;. .R a 3 3 3 .  . .  

HEIGHT OF CASING '(REF. LEVEL)  

.DEPTH TO TOP OF T E ~ Y P O C K E T ,  ~2 5n 4 .  .  PERFORATE^ EXTENSION OF 

' ABOVE GROYNO SQR,FACE, Hc 2 a  
*CASEO HOLE UNCASEO OR : OEPTH TO BOTTOM OF. TEST 'POCKET, L I 7.8 - 

. ..  LENGTH, L I - L ~ .  DEPTH TO GRO~NOWATER: FROM TOP. OF;C.ASING, TAW - H, 6 , ' o S g '  
. .  

' . .: h i & p ( d C  .- 6,O7 FT ' cS,Wd . 
. .  



. . 8 .  

. -  

: "IV L /s '0 

9-& 
. .  



. .  
. .  . 

. .  ..f?y,, r / f c / . . - n c f , r  1/67 . .  ' ' . ' 

. .  
. .  
. .  S E 2 O O O  . e ,  . 
' . .  Environmental Logger . .  
. .  03/04 12:08- - ;  

t# 0000000 Test# 5 

UT 1: L e v e l  ( F )  TOC - .  
. .  

. Reference 6 .'070 
Scale  f a c t o r  19.982 
O f f s e t  0.018 
SG :' 1 .ooo 

. .  

.Step 0 03/02 16:12;,0.7 

Value ' Elapsed Time 
. .  . 

. .  ------------ - - - - - - - - -  
0.0000 2.. 1.97 . 

.. 0.0083 5 .760 .  

. .  
cs 

, - 0.0416 5'. 1.1'1 . 
0.0500 5 1'1 42  
0.0583 5.. 155 ' 

?,0+=-1_00-66.6 .o.  0 0 ~ 3  5.. i 49 

': 0.1000 5 . 16.8 

--I- 

. \  .,;, 5.1'74 - 
. I 333  5 .-174 
.1500 5.180 

0.200% c .  5 ; 199 
0.2166 5.205 
0.2333 5 . 2 1'2 

~ 0 . 2 5 0 0 - -  = .  - -  5.21.6 
.' ' '0.2666 5 .-2 I 8 
.' . 0.2833 . 5  -2.24 

0.. 3000 5 . . a 1  
' . .0.3166 5 3 3 7  

-.0.4166::.L -- z-2 3 . 4 3  
0.. 3333 5.237. 

0.5000 5.  28.7 
. .  

3637 



' 2.svuv 3. J 7 W  

;.?;iq 5. 729 m.3 0900 

-4.0000 ,'.9?3Y .-SL824 - 4.5000 5 . 8 6 8  

. .  3.5000 5 . 7 7 9  ' 

&,OOOO _- -l,q334 5.906 
5.931- 
5.956 
5.975 

. .  
' : . : .. . 

. .  
. .  

3637 

--7.0000 dvS.i2>- 5.99 - 
7.5000 6.006 
,8.0000 . 6.; 0 2 5 

.. . . .  

, . . .  . .  . . .  . .  . 
. . _  ... 8 .5000  . . ' . .  * 6 .,OS? . . .  

. .  
9 .OOOO. ' ' ' 6'. 044 : 

- - '  9.5000 %.!?.33u 6.051 : - -  . 

10.0000 6.057 
mll.0000 / f~ .y334 6.070 - 

-__i_ 

12.0000 6 . 07'6 

c .. 

272  
! 



3637 
MONITORING UELL INSTALLATION RECORD 

PROJECT NAME: FernaLd R I / F S  FIELD ENGJGEO.: C. GRUBE DATE: 10/25/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 10/31/89 

G NO. : 1185 N,E COORDINATES: 480688.28, 1380471.8 
DATE OF INSTAL.: 10/25/89 

D R I L L I N G  METHOD: AUGER TYPE OF B I T :  HOLLOU AUGER 
DRSLLING FLUID(S) USED: NONE NOTED IS CASING TEMPORARY?: N o  

CASING D I M . :  2.0 In. I D  
CASING SIZE(S)  USED: (Units NIA)  

ROTES COMMENTS: CASING TYPE : llONITORING PIEZCUETE 

SIZE: N/A FROM: N/A TO: N/A 
SIZE: N/A FROM: N/A TO: N/A 

I I 
WELL DESCRlPTl  

In. I.D.: 2.0 In. 

TOTAL PERF0 2ND P I P E  SECTION: 6.0 F t .  
NOTES/COC(CIENTS: 3RD P IPE SECTION: N o t  N o t e d  

RISER JOINING METHOO: SCREW TYPE - FLUSH JOINT THREADED 

i I 
PROTECTION SYSTEM 

ROTECTIVE P I P E  LENGTH: ROTECTION (* NOTED BELOW) 
PROTECTIVE P IPE O.D.: 4 3/ In. 

HINGED PROTECTIVE COVER WIT 

ITEM 

.--_-----_-__-..-__--.------ 
TOP OF RISER P IPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E '  

Bentonite P e l l e t s  
Sand 

PERFORATED SECTION 

UELL T I P  
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

._________-__.---.___I______ 

\S THE UELL FLUSHED AFTER I N  
U S  A SENSIT IV ITY  TEST PERFORMED W THE VELL : No 

B-150 Repwt D a t e  : 15-al-90 
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1 1.0 

FERNALD RI/FS VISUAL CLASSIFICATIOW OF SOILS 3637 . 
PROJECT NUMBER: 602 3.7 PROJECT NAME: FMPC RI /FS 

BORING WEER:  1185 COORDINATES: NORTH 480,688.28 EAST 1,380,471.80 DATE: 10/24/89 

GROUND ELEVATION: 579.5 M: Depth W/A Dete/Time W A  DATE STARTED: 10/24/89 

ENGfNEER/GEOLOGIST: C. GRUBE Depth I / A  Dete/Time W/A DATE CWPLETED: 10/25/89 

GER (HOLCW STEM) PAGE 1 OF 3 

~ 3.0 

t E El; 
.?, .... :12 .\\........... ::.. ....... : ....... .. ...... ..........,.. ..:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 
... ...:lk3+:... 

T 10/26/89 

10/26/89 

16643 
10/26/89 

1434 

10/26/89 

10/26/89 

16666 
10/26/89 

1636 

10/24/89 
1440 

10/26/89 

10/26/89 

16651 
l o /  26/89 

1503 

10/26/89 

10/26/89 

I O /  24/89 
1506 

o c  
V H  
E E  
R S  
Y 

MEDIUM DENSE LIGHT OLIVE BROW (2.5 Y 5/4) GRAVEL, DRY. 
1 

MEDIUM DENSE (2.5 Y 4/4) OLIVE BRWN CLAYEY S I L T  DRY. 

1, NO RECOVERY. 

STIFF (5 Y 4/11 DARK GRAY CLAY TRACE OF SILT  MEDIW 
PLASTICITY, MOIST. ' I  

I VERY SOFT (5 Y cn') OLIVE CLAY, MEDIUI PLASTICITY m s i .  ' 

STIFF (5 Y 4/31 OLIVE CLAY, WEDIUW PLASTICITY MOIST. 

STIFF (5 Y b i z )  aivE GRAY SILTY CLAY, LW PLASTICITY ~ 0 0 1 s ~ .  

' I  

1.25 Hnu= 0 
a = O  I ~r = 150-160~pm 

~r = i 5 0 - i 6 0 c p  

~r = i 4 0 - 1 5 0 ~ ~  

<.25 Hnu= 0 ppn 
= o  

cL I laO 1;: x q 
140- 150cpn  

a = O  ~r = 100-iiocpn 

0 0 100- 1 1 O C p a  $1 EL 1.75 Hnu= 
a =  ~r = 

C l  1.5 Hnus 0 ppm 
cpa a = O  

6r = loo-11ocpl 

CL 1.0 H n w  0 pp 
cp 6r 160-18ocp 

a = O  

S CUlLECTED PER ASTM STANDARD PENETRATIOI TEST. COLORS IDENTIFIED USING -SELL COLOR CHART. I e '  I 

A - 314 



'FERNALD RI /FS VISUAL C L A S S I F I C A T I W  OF S O I L S  

I PROJECT NWBER: 602 3.7 I PROJECT NAME: FWC RIIFS I 
I 

~ ~~ ~~~ I BORING NUHBER: 1185 I COORDINATES: NORTH 480.688.28 EAST 1.380.471.801 DATE: 10/24/89 

WEDIUI DENSE (2.5 Y 6/21 O L I V E  GRAY POORLY GRADED SAND, SOME 

SAMPLES COLLECTED PEA ASTM STANDARD PEYETRATIOLl TEST. COLORS I D E N T I F I E D  U S I N G  WNSELL COLOR W T .  

A - 115 



S 
U Y  T 
S H  S R E M R K S  
C B  F 
s o  

L 

W NA H w O  PPn 
a = O  cpn ar = is0-16ocpn 

BOTTOH OF BORING 20.0 1 

a = O  ~r = iso-i6o~pn 

a = O  Br = i3o-ico~pn 

a = O  Br = 110-120~pn 

~~ ~~~~ ~~ ~ 

NOTES: 
SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. COLORS IDENTIFIR, USING -SELL COLOR CHART. I 

A - 316 277 



c FIELD PERMEABILI 

. .  

HEIGHT OF CASING (REF. L E V E L )  

DEPTH TO BOTTOM OF TEST POCKET, L I 
ABOVE GROt,JND S U R F A C E ,  Hc * Z'&f ' 

&+fT -C'*Ofi 

DEPTH TO TOP OF JEFT POCKET, L 2  

FROM TO4 OF CASING,  H, 

Ikot 

tc zcm DEPTH TO GROU'NDWAT~I. TABLE . 

K 

I '  a 
* ,  
i .  
I . .  0 

W 
- I I 

I 
I .. - .~ . .  

I * .  

I I '  .--- . : .. . .. - .... - . . .- . 
I 

09 

00 

. .  

Ql 

B r 
Y < 02 
2 :  

* . .  : .  
. .  

. .. . .  
e .  

. )  . .  . .  . ' P  . . '  . . .  . .  

.- .. 
\ 

. .  

. .  

Hi = Dt 
Of 

01 
.H,= DE 

'Y TESTS 
D* 

/ I  8s 

3637 

D BY I 
49 

. ... - - ...- .... . . .. 
- HYORAULI C 
- CONDUCTIVITY, 

- *CASED HOLE 
PERFORATE 
LENGTH, L I  

- 

T H  TO WATER IN CAS 
CASING AT T IME,  r ,  
TH TO WATER IN CASIJ 
C 4 S I N G  A T  TIME , 12 

~LLI_ - 'Ti*- 
~ 

UNCASEO OR . 
EXTENSION OF . 
4 2 .  

I-- 

- 

IG FR0M;TOP 

; FROM TOP 

. *W? 

i' 278 
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3637 

MONITORING E L L  INSTALLATION RECORD 

PROJECT NAME: F e r n a t d  R l / F S  F IELD ENG./GEO.: 1. SAWTANGELO DATE: 07/01/89 
PROJECT NO. : 602.3.2 CHECKED BY : B D  DATE: 071021a9 

NG NO. : 1186 N,E COORDINATES: 480701.93, 1380533.3 
DATE OF INSTAL.: 07/01/89 

: NONE NOTED 

~ 

WELL DESCRIPTI 

TOTAL PERFORAfED AREA: 5.0 F t .  
NOTES/CWENTS: 

~~ 

TYPE OF B l T T  AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING PIEZWETE 
CASING DIAM.: 2.0 In. ID 
CASING SIZE(S) USED: (Units H/A) 

SIZE:  NA FROM: N/A TO: N/A 
SIZE: NA FROM: N/A TO: N/A 

RISER P I P E  MATERIAL: SCHEDULE 60 PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST PIPE SECTION: 5.5 F t .  
O.D.: 2 5 / 1 6  In. I.D.: 2.0 In. 

2ND P I P E  SECTION: 10 F t .  
3RD P I P E  SECTION: 1.7 F t .  

C W E N T S  

I I I RISER JOINING METHOD: SCREU TYPE - FLUSH JOINT THREADED 

I I 
PROTECTION SYSTEM 

I TEM DISTANCE ABOVE/BELW 
GRWND SURFACE ---_____-__.-_____._-----.-. ---_-_---___.___-__---. 

TOP OF RISER P IPE 1.7 F t .  
GRWND SURFACE 0.0 
BOTTOM OF PROTECTIVE P IPE 3.0 F t .  

BOREHOLE F I L L  MATERIALS 

B e n t o n i t e  P e l  L e t s  
Send 

PERFORATED SECTION 

VELL TIP 
BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION 

___-______.--._.___..-..-.-. 

I I 
UAS THE WELL FLUSHED AFTER INSTALLATION? : N o  
UAS A SENSITIVITY TEST PERFORMED ON THE WELL : N o  

n-151 R e p o r t  D a t a  : 15-OCT-90 
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3637 
FERNALD R I / F S  V I S U A L  CLASSIFICATIOW OF SOILS 

PROJECT N W E R :  602 3.7 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 1166 CWRDIMATES: NORTH 480,701.93 EAST 1,360,533.38 DATE: 07/01/09 

GROUkD ELEVATION: 579.5 M: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 07/01/09 

ENGINEER/GEOLOGIST: TSD I D e p t h  W/A D e t e / T i m e  N/A 1 DATE COMPLETED: 07/01/09 I 
D R I L L I N G  METHODS: HOLLOU AUGER I PAGE 1 OF 3 I 

s o  

... 0 i:;:;: ... 

T 2;;:; g:: 

... E s:!. ... ... ;:;:;: ... ... 

... ..... ..... :q. 
... ... ... ... ... ... 
.::.. 
.:.:.. ...... ... . .  ... - ... ... .... 

1.5 - 
I .o 

R 
E I  
C W  
o c  
V H  
E E  
R S  
Y 

1 

1 
.... . .  ..... - .... .... ...... ....... ... ... , ':: ... ...... ... ... ... .._ . ...... .:.. 
i .:..: 

:.:.:. . .:.,.. 
... ... 

) i;,:: 

i- ... 

1 

... ... ... ... ... ... ..:.. 

... ... ... ... 

1 

5 
- 
? 

1 

5 

i 

1 

5 
- 
5 

- 
5 

b 

DENSE (10 YR 4/31 DARK BRUJN SAND SOME GRAVEL AND CLAY, DRY. 

07/01/09 ZF-F HARD (2.5 Y 5/41 LIGHT OLIVE B R O W  S I L T Y  CLAY SOnE SAND, TRACE 
OF GRAVEL DRY, LOU PLASTICITY.  

CL >4.0 

CL >4.0 

C L  3.5 

CL 1.75 

CL 0.5 

CL 2.0 

PPn CL 1.5 Hnu= 4 
a = o  cpn 
6r = 100 cpn 

CL 0.75 Hnu= 1 PPn 
a = O  C P  
6r = 120 cpn 

CL 1.75 H n u t  1 PPn 
a = O  ca er 120 cpn 

u 4.0 Unu= 1 P P  
a = O  cpn ur = 120 c p  

CL 1.75 H W  1 ppm 
0 ' 0  C P  er = ico-ibocp 

I NO R E t 6 M f t Y .  
07/01/09 

07/01 /89 

16665 
07/01 /09 
1010 

I .5 - 

!.O - 
!.5 - 

5.0 

HII%D (2.5 Y 5/41 LIGHT O L I V E  B R W N  S I L T Y  CLAY, SOnE SAW, 
TRACE W GRAVEL LW PLASTICITY,  MOIST. 

H n w  6 #m 
a = o  CPn 
6r = 80-100 C ~ P  

Hnu= 6 PPn 
a = O  cpn 
0r = 00-100 cpn 

I 

I 

PPn 
cpn Br 100 cpn 

~ H n u =  2 ppn 
a = o  CPn l ~ r  = io0 cw 

HARD (2.5 Y 5 / 4 )  LIGHT O L I V E  B R O W  S I L T Y  CLAY, W E  SAMD, 
TRACE OF GRAVEL L W  PLASTICITY,  HOIST. 

NO RECOVERY. 

7 S T I F F  (2.5 Y 5/11 L I G M  OtltfE B R W N  S I L T Y  CLAY S W E  SAND, 
TRACE OF GRAVEL MED. P U S T I C I T Y ,  HOIST. 

16667 
07/01 /09 
1013 

16660 
07/01/09 
1013 

5.5 - 

L.0 

e .5 

- 
6 SOFT (5  Y 4/11 DARK GRAY S l & f Y  CLAY TRACE OF SAND AND GRAVEL, 

HEO. PLASTICITY HOIST. 

07/01/69 
1013 lW9 I NO RECOVERY. 

1 
S T I F F  (5  Y 4?1) DARK GRAY S I L T Y  CLAY TRACE OF SAND, MED. 
PLASTICITY,  HOIST. 

S T I F F  (5 Y 4/11 DARK GRAY S I L T Y  CLAY TRACE OF SAWD, MED. 
PLASTICITY,  MOIST. 

07/01/09 
1016 5 .O 

07/01 /a9 
1016 5 . 5  

NO RECOVERY. 
07/01/09 
1016 6.0 - 

6.5 - 

7.0 - 

7.5 

0.0 - 

- 
3 HED. S T I F F  (2.5 Y S/C) LIGHT O L l V E  B R W N  $ M Y  CLAY, TRACE OF 

GRAVEL, NED. PLASTICITY HOIST. 
16673 

1034 

16672 
07/01 /09 
10% 

16675 
07/01/09 
10% 

07/01 /a9 
- 
5 S T I F F  (2.5 Y C/C) OLIVE B R W N  S I L T Y  CLAY TRACE OF SAND, MED 

PLASTIC1 TY, MOIST. 

VERY STIFF  (2.5 Y 4/4)'OlIVE BRWN S I L T Y  CLAY TRACE OF SAND, 
HED PLASTICITY, MOIST. 

- 
8 

-ET 07/01/09. 
STIFF (2.5 Y 6/81 OLIVE YELLOU (5 Y 5/11 GRAY ~Y~TTLED SILTY 
CLAY, TRACE OF SAND ME0 P L A S T I C I T Y  MOIST. 

NOTES: 
SAMPLES COLLECTED AS PER ASTM S T W A R D  PEWETRATIW TEST. COLORS IDEWTlF lEO BY )(JTSELL COLOR C W T .  

I 
A - 317 
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FERWALD RI /FS VISUAL CLASSIFICATION OF SOILS 3637 
PROJECT WWBER: 602 3.7 PROJECT NAME: FHPC RI /FS  

BORIYG WUCIBER: 1186 COORDIWATES: NORTH 480,701.93 EAST 1,380,533.38 DATE: 07/01/89 

GRWWD ELEVATION: 579.5 WL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 07/01/89 

EWGIWEER/GEOLOGIST: TSD D e p t h  N/A D e t e / T i m  N/A DATE CUMPLETED: 07/01/89 

0 

a 

DRILLING METHQ)S: HOLLW AUGER OF 3 

VERY S T I F F  (2.5 Y 6/81 OLIVE YELLW (5 Y 5/11 GRAY MOTTLED 
SILTY CLAY TRACE OF SAWD MED PLASTICITY MOIST. 

16678 VERY STIFF (2.5 Y 6/81 OLIVE YELLW (5 Y 5/11 GRAY MOTTLED 
07/01/89 SILTY CLAY TRACE OF S A W  MED PLASTICITY MOIST. 

16680 VERY MIFF (2.5 Y 6/81 OLIVE YELLW (5 Y 5/11 GRAY MOTTLED 

16 I YERY STlfF (10 YR 5 / 3 1  BRWM SAWDY S I L T  VET. 
07/01/89 SILTY C U V  TRACE OF SAWD HED PLASTICITY MOIST. 

10.0 I 1050 I 
16681 9 VERY STIFF (10 YR 5 / 3 1  BROUM CLEAN F INE SAWD SEAM S ILT  VET. 

07/01/89 3 
10.5 1050 

16682 3 MED. STIFF (5 Y 5/21 OLIVE GRAY S ILTY CLAY SOME SAWD, MED. 
07/01/09 6 PLASTICITY MOIST. 

11.0 1058 

51795  STIFF (5 Y 5 / 2 1  OLIVE M A Y  S l f T Y  CLAY SOME SAND, MED. 
PLASTICJTY MOIST. 
HED. DENSE (2.5 Y 5 / 4 )  tlGHT OLIVE BRWN SILTY FIWE SAND VERY I Oi;N;/891 

13 1 11.5 m s i .  
5 1 7 9 6  7 WO RECOVERY. 

07/01/09 0 
12.0 1058 

5 1 7 9 7  8 MED. DEWSE (5  Y 5 /2)  OLIVE GRAY SANDY S ILT ,  VET. 
07/01/89 6 

12.5 1127 

51798 
07/01/89 

MED. DEWSE (2.5 Y 5/41 LIGHT OLIVE BRWN SILTY SAWD, WET, Y/ 
1" CLEAW FlWE SAND AT THE BOTTOM. 

13.0 I 1127 I l6 1 
51799  HED. DEWSE (2.5 Y 5 / 4 1  LIGHT OLIVE BRWN F1M-HED. SAWD, WET. 

13.5 I 0:{!;/891 14 I 
51800  DEWSE (2.5 Y 4/21 DARK GRAYISH BROW FIWE TO MED. SAND, SUHE I 0:(4/89( lo 16 I CLAY, YET. 

14.0 

51801 DEWSE (2.5 Y 4/21 DARK GRAYISH BROW FlWE TO MEO. SAWD, SCME I O;(a/891 lo 16 I CLAY, MI. 
14.5 

51802 DEWSE (2.5 Y 5/41 LIGHT OLlM BRWN SILTY SAWD WET. 
DEWSE (2.5 Y 5/41 LIGHT OLIVE BROW FlWE TO MED. SAWD SOHE 

15.0 I 0~(4 /891  l2 16 I SILT, TRACE OF CLAY WET. 

5 1803 MED. STIFF (2.5 Y 5 / 4 1  LIGHT OLIVE BRWN SILTY CLAY SOME SAWD, 
HED. PLASTICITY ROIST. 
MED. STIFF (2.8 Y 5 / 2 1  GRAYISH BROW SAWDY CLAY TRACE OF 

I 0;;!;/89l 16 1 
15.1 GRAVEL, roisr. 

3.5 H w  1 w 
a = O  C P  c L I  I 6r = 140-16ocp 

2.75 H n u  1 PP 
a = O  C P  I 6r = 140-lbocp 

6r = 120-14ocp 

2.75 H n l ~  0 PP 
a = l  C P  

WL 2.75 I 6r = 120-14ocp 

6r = 120-14ocp 

J 6r = 100-12ocp 

1.0 H W  1 
a =  C P  

1.0 Hnu= 1 PPI 
a = O  C P  SCI 1.0 fir = 100-12ocp I + 6r = 140-12ocp C P  

ppn 
a = O  C P  fir = 14o- i iocp 

PPI 
C P  

6r = 1 4 0 - l 2 O c p  

ppn 
C P  

6r = 80-100 c p  

PPI 
C P  

6r = 80-100 c p  

NOTES: 
SAMPLES COLLECTED AS PER ASTN STANDARD PEWETRATIW TEST. COLORS IDENTIF IED BY WNSELL COLOR CHART. 
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FERNALD R I / F S  VISUAL CLASSIFICATIOW OF SOILS 3637 
~~ 

PROJECT NUMBER: 602 3.7 PROJECT NAME: FHPC R I / F S  

BORING NUMBER: 1186 COORDINATES: NORTH a0,701.93 EAST 1 ~ 3 8 0 ~ ~ 3 . 3 8  DATE: 07/0i/a9 

GRWND ELEVATION: 579.5 WL: D e p t h  Y/A D e t e / T i m  N/A DATE STARTED: 07/01/89 

I 
~~ 

EYGlNEER/CEOLOCI ST : TSD Depth M/A D e t e / T i m e  N/A DATE COMPLETED: 07/01/89 

DRILLING METHODS: HOLLOV AUGER PACE 3 OF 3 

A - 319 



1 1 8 6  

3637 
1 JESTS 
I* 

.:. . FIELD PERMEABILIl 
I 

I FALLING HEA 
I 

: r  
RADIUS OF WEL~,P/ - = I IU = urtb;)- 0-653  

HEIGHT OF CASING (REF. LEVEL)  

. 
RADIUS OF TEST B O R ~ N O ,  ~.a 7- #3J'J 

OEPTH TO BOTTOM OFTEST POCKET, L~ 

DEPTH TO GROUNDWATER TABLE 

ABOVE GROYND SURFACE, Hc L4+- I . 7 f f  
- 1 7 ~ ~ 1  

DEPTH TO TOP OF JEFT POCKET,'Lz * *  Mr 
Q, 6 5 .- r FROM TQ6OF CASING,  H, 

I -  - HYORAUL IC - CONDUCTIVITY, K 

I ' f r q - q O  

- *CASED HOLE UNCASEO OR 
L  PERFORATE^ EXTENSION OF 

' I  . .  . .  

. .1.0 

oa 
' . .os 

. .  

. * .  

3 

I 

. i  H . . .  

. ;.'FEET . '  

I 
I 
j 

I 

\ \ I '  

I 
, ! * I  

a7 I 

. -. 

i .  
1 

TH TO WATER-IN CASI 
CASING AT TIME, 11 

H P ~  M 
01 

'Tti TO WATER IN CAS1 
CASINg A T  TIME , !t 
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3637 

CK)WITORING WELL INSTALLATIOW RECORD 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENGJGEO.: C. GRUBE DATE: 11/16/89 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 

Y,E COORDINATES: 480636.53, 1380456.8 
DATE OF INSTAL.: 11/16/89 

D R l t L l N G  METHOD: AUGER 
D R t t L I N G  FLUID(S)  USED: NONE NOTED 

ROTES C W E N T S :  

WELL DESCRIPTI 

DIAMETER OF 
PERFORATION 

TOTAL PERFORAT€D AREA: 3.9 F t .  
NOTES/CaWENTS: 

RISER JOINING METHOD: SCREU TYPE - FLU I 

TYPE OF BIT:  HOLLCU AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING P I E Z W E T E  
CASING DIM. :  4.0 In. I D  
CASING SIZE(S)  USED: (Units N/A) 

SIZE: N/A FROM: N/A TO: N/A 
SIZE: N/A F R W :  N/A TO: N/A 

~ 

PROTECTION SYSTEM 

RISER PROTECTIVE P I P E  LENGTH: 1.0 F t .  
PROTECTIVE P I P E  O.D.: 8 1/ In. 

PROTECTIVE FLUSH W N T  COVE 

ITEM 

_--.-____..________.______I 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

BOREHOLE F I L L  HATERIALS 

B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECTION 

WELL T I P  
BOTTOM OF BOREHOLE 
GYL AFTER INSTALLATIOW 

..____.._--__.____--______. 

S THE YELL FLUSHED AFTER I I  

RISER P I P E  MATERIAL: SCHEDULE 10 PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 10.0 F t .  
O.D.: 4 I f 2  In. I.D.: 4.0  In. 

2ND P I P E  SECTION: 1.0 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

C W E N T S  

I JOINT THREADED 

OTHER PROTECTION (* NOTED BELOW) I 

I I 
lALLATIOW? : NO 

YAS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : No 

D- 139 



suo P a :  
7.3 Fr. 

J 

=me 
ycl n. 

1l.h n TOP ff SCREEH: 

. 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

~~ 

WJRING NWBER: 1 1 %  COORDINATES: NORTH 680,636.53 EAST 1,380,456.82 DATE: 11/09/89 
GROUND ELEVATION: 580.27 M: D e p t h  W/A D a t c / T i m e  W/A DATE STARTED: 11/09/89 

ENGINEER/GEOLOGIST: C. CRUBE D c p t h  W/A D a t e / T i m e  N/A DATE COMPLETED: 11/16/89 
D R I L L I N G  METHOOS: AUGER ( H O L L W  S T E W  OF 3 PAGE 1 

11/14/89 

16865 
1 1 /16/89 

3.0 I :E I :: 1: 
3.5 1017 

16870 
11/14/89 

NO RECOVERY. 

HARD (2.5 Y 4/41 OLIVE BROWN S I L T Y  CLAY, TRACE OF F I N E  TO CL 
M E D l W  GRAVEL, LOU PLASTICITY,  HOIST. 

VERY ST IFF  (2.5 Y 4/4) QLLVE BROWN S I L T Y  CLAY, TRACE OF F l N E  CL 
TO M E D I U I  GRAVEL, L a  P l A S f f C I T Y ,  M I S T .  

~ ~~ 

S T l F F  (2.5 Y 4 / C )  OLIVE MovIl S l l T Y  CLAY, TRACE OF F I N E  TO C l  

HARD (5 Y 6/1) DARK GRAY S l L T Y  CLAY, TRACE OF SAND AND F I N E  

M E D I W  GRAVEL, LOU PLASTICITY, HOIST. 

CL 
GRAVEL MEDIW PLASTICITY, HOIST. 

HARD (5 Y 4/11 DARK GRAY s i C T r  CLAY, TRACE OF SAND AND FINE CL 
~ GRAVEL MEDIW PLASTICITY, M I S T .  

6r = 400-450~pn 

ppn 
6r = 400-450cpn 

3.0 H w  0 
a = o  cpn 

4.5 

4.25 H w  0 ppn 
a = O  cpr 6r = 160-18ocp 

W PLASTICITY, HOIST. 

I cL I 2-75 VERY S T I F F  (5 Y 4/1) DARK GRAY S I L T Y  CLAY, TRACE OF SAND, LOU 
P L A S T I C I T Y  M I S T .  

H w  0 PPI 
a = O  C P  
6r = 190-20OcP 

r 

VERY S T I F F  (S Y 4 / 3 )  OLIVE CLAY, TRACE OF S I L T ,  M E D l W  CL 2.5 16873 9 
1 1 / 16/89 6 P L A S T I C I T Y  M I S T .  

7.5 1345 
PPI 
C P  

H r r p  0 
a = O  
ar = 190-200~~ 

2.25 H r r p  0 Pca 
a 8 0  C P  I a I  I ar i60-imp 

16871 VERY S T I F F  (2.5 Y 4/41 OLIVE BROW CLAY, TRACE OF S I L T ,  MEDIUM 
PLAST I C 1  T I ,  MOIST. 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATlQl TEST. COLOllS I D E N T I F I E D  USING W N S L L L  COLOR CHART. 

A - SS7 
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FERNALD RI /FS 

PROJECT NWEER: 602 3.7 

BORING NUMBER: 11% 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: W C  RI/FS 

COORDINATES: NORTH 480.636.53 EAST 1.380.456.821 DATE: 11/09/89 

3637 
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PROJECT M E R :  602 3.7 

BORING W E R :  11% 

FERNALD RI/FS 

PROJECT NAME: FHPC R l / F S  

COCUDINATES: NORTH 480,636.53 EAST 1,380,456.821 DATE: 11/09/89 

VISUAL CLASSIFICATION OF SOILS 
3637 

I GRCUND ELEVATION: 580.27 I GWL: Depth N/A D a W T i m e  N/A I DATE STARTED: 11/09/89 I 
I ENGIYEER/CEOCOGIST: C. GRUBE I Depth N/A Dete/Time N/A I DATE COMPLETED: 11/16/89 I 

A - 339 
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. .  .. . *..,;. FIELD P,ERMEABILlTy TESTS 
FALL~MG .HEAID* 3637 

. .  . .  . 
! . . .  i . '- . .  

. .  I 

. .  

0 I 

TH TO WATER IN CAS1 
CASING AT TIME , t t  
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3637 
MONITORING UELL INSTALIATION RECORD' 

PROJECT NAME: F e r n a l d  RI/FS FIELD ENG./CEO.: C. GRUBE DATE: 11/08/89 
PROJECT NO. : 602.3.2 CHECKED BY : 80 DATE: 11/10/89 

NO. : 1196 N,E COORDINATES: 480627.89, 1380507.3 
UMBER: 1196 DATE OF INSTAL.: 11/08/89 

E DRILLING 

NG METHOO: AUGER TYPE OF BIT: HOLLOU AUGER 
L I N G  FLUID(S) USED: NONE NOTED IS U S I N G  TEMPORARY?: No 
ES COMMENTS: U S I N G  TYPE : )(QWITORING PIEZOMETE 

CASING D I M . :  4.0 In. I D  
USING SIZE(S)  USED: ( U n i t s  N/A) 

SIZE: N/A FROM: N/A TO: N/A 
SIZE: N/A FROM: W/A TO: N/A 

E L L  DESCRIPT 

RISER P IPE MATERIAL: SCHEDULE 40 PVC 
RISER P IPE DIAMETERS: 

PER FORAT I ON O.D.: 4 1/2 In. I.D.: 4.0 In. 

TOTAL PERF0 AREA: 3.9 F t .  .?NO PIPE SECTION: N o t  N o t e d  
NOTES/CWENTS: 3RD P IPE SECTION: N o t  N o t e d  

RISER JOINING METHOD: FLUSH JOINT THRE 

1 I 
PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 1.0 Ft .  
PROTECTIVE P IPE 0.0.: 8 1/ In. 

O T E R  PROTECTION (* NOTED BELW) I 
FLUSH W N T  PROTECTIVE COVER. 

ITEM 

._--__._-_-------.__------.. 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS ~ 

B e n t o n i t e  P e l l e t s  
Send 

PERFORATED SECTIW 

E L L  T I P  
BOTTOM OF BOREHOLE 
WL AFTER INSTALLATION 

._.__-__-.._-___-__---..---- 

6 THE M L L  FLUSHED AFTER I h  
I 

IALLATION? : No 
YAS A SENSITIVITY TEST PERFORMED Ow THE UELL : No 

8-140 R w r t  Dbte : 15-ST-90 

\ 

29 4 
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FERNALD RI /FS VISUAL CLASSIFICATIOW OF S O I L S  3637 
PROJECT W E E R :  602 3.7 PROJECT NAME: FMPC R I / F S  

BORING NWBER: 1196 COORDINATES: NORTH 480,627.89 EAST 1,380,507.31 I DATE: 11/07/89 

4.0 

1.- H w  0 ppm 
a = O  cpn I 8r = 240-2socpn ICL I 16885 STIFF  (10 YR 5/41 YELLOWISH B R W N  S I L T Y  CLAY, TRACE OF FINE TO 

11 /08/89 COARSE GRAVEL, LOU PLASTICITY WlST. 
3.5 I 0857 I l6 I 

I 

16886 7 STIFF (10 YR 5/4) Y E L L W f S H  BBM S I L T Y  CLAY, TRACE OF FINE TO CL l.n H w  0 Fm 
11 /08/89 6 COARSE GRAVEL, LOU P L A S T l C t f Y  M I S T .  a = O  cpn 
0857 ~r = 240-2socpn 

I 

16891 
1 1 /08/89 

6.5 0920 

NA H w O  Fm 
a = O  cpn I 8r = 240-tsocpn ICc I 16887 M E D l W  DENSE (10 H BRWN CLAYEY GRAVEL, SOME I i;m;/891 l7 16 I SAND, HOIST TO VE 

6.5 

2 VERY S T I F F  (5 Y 3/1) VERY DARK GRAY CLAY, TRACE OF S I L T  LOU C L  3.0 H w  0 ppn 
6 PLASTICITY HOIST. a = O  cpn ar = 220-230~pa 

16888 H E D l W  DENSE (10 YR 5/61 YELLOWISH BRWN CLAYEY GRAVEL, SOHE 
SAND, MOIST TO VERY HOIST. 
VERY S T l F F  (5 Y 3/1) VERY DARK GRAY CLAY, TRACE OF S I L T  LOW 1 1:&;/891 

5.0 (6 I PLASTICITY HOIST. 

~ 

7.0 

7.5 

3.25 H n u  0 ppn 
a = 0-10 cpo 

l L O U  ICL I I ar = 2so-26o~pr 

16889 VERY S T I F F  (5 Y 3/1) VERY DARK GRAY CLAY, 
1 1 /08/89 PLASTICITY HOIST. 

5.5 I 0904 I 16 I 

~ 

16892 5 STIFF (5 Y 4/21 OLIVE GRAY CLAY, TRACE OF SILT,  LOU CL 1.5 H w  0 ppa 
11 /08/89 6 PLASTICITY, HOIST. a = O  cpn 
0920 ar = 2 2 0 - 2 3 0 ~ p  

16893 7 STIFF (5 Y 4/2) OLIVE GRAY CLAY, TRACE OF SILT,  LOU CL 2.0 H w  0 ppa 
1 1 /08/89 4 PLASTICITY, HOIST. a = O  C P  
0920 ar = 220-ZMCOT 

3.25 H w  0 ppn I ar = 250-26ocp~ 
a = 0-10 c p  (cL I 16890 VERY S T I F F  (5 Y 5/11 VERY DARK GRAY CLAY, L T  LOW 

6.0 1 ll&/89l l3 (3 1 PLASTICITY m)IST. 

168% VERY S T I F F  (2.5 Y 4/21 DARK GRAYISH BRWN CLAY TRACE OF S I L T  
11/08/89 LOU PLASTICITY HOIST. cp 

8 0  I WW 1 l6 1 ir = 25o-zbocpl 
~~ 

NOTES: 
SAHPLES COCLECTED PER ASTH STANDARD PEYETRATIW TEST. COCORS IDENTIFIED USING WNSELL COLOR C U R T .  1 

A - 340 296 



FERNALD RI/FS VISUAL CLASSIFICATIOU OF SOILS 3637 
PROJECT NWBER: 602 3.7 PROJECT W E :  W C  RI/FS 

BORING NUlBER: 11% COORDINATES: NORTH 680,627.89 EAST 1,380,507.31) DATE: 11/07/89 

GRWNO ELEVATION: 580.23 I GWL: D m t h  W/A Dete /T ime  Y/A I DATE STARTED: 11/07/89 I 
EYGINEER/GEOLOGIST: C. GRUBE D e p t h  N/A Da te /T ime  Y/A I DATE COMPLETED: 11/06/89 I 

NG WETHODS: AUGER (HOLLW STEM) 1 PAGE 2 OF 2 I DRIL 

1.5 - 

1.0 

- 
S 

U Y  
S H  
C B  
s o  

L 

- 
CL 

REWARKS 

a = O  cpn 
6r = 250-260cpn 

NO RECOVERY. 

- 
CL 1.5 Hnu= 0 ppll 

a = 0-10 cpn 

W H w O  ppm 
a = 0-10 cpn 
6r = 260-27ocpn 

NA H w O  ppm 
a = 0-10 cpn 
6I' = 260-270cpn 

NA H n u = O  ppm 
a = O  cpn 
6r = 180-19OCpn 

NA H w O  ppa 
a = O  cpn 

BI' 260-27o~pn 

B r  = 180-19Ocpn 

1.5 

HL 

0.0 - 

0.5 

HL 

- 
ML 

- 
WL 

1 1 /08/89 
0953 I 3 l6 LOOSE (2.5 Y 5/41 LIGHT OLIVE BROWN CLAYEY S I L T  VERY HOIST. I 1 .o 

l6 LOOSE (2.5 Y 5/41  LIG BROWN CLAYEY S I L T  VERY HOIST. 
11 /OW89 
0953 11.5 - 

12.0 

12.5 

NA H w O  TiZEI HL 

~~ 

51995 

0958 

HEDI lM DENSE (2.5 7 5/41 LIGHT OLIVE BROWN CLAYEY S ILT  VERY 
i v 0 8 m l  16 I HOIST TO HOIST. 

HL 

- 
HL 

a = O  
6r = 240-260cpm 

51996 HEDl lM  DENSE (2.5 Y 5 / 4 )  LIGHT OLIVE BROWN CLAYEY S ILT  VERY 

0958 
i i /o8/89I lo 16 I HOIST TO HOIST. 

NA H w O  
a = O  I er = 240-260cpn 13.0 

13.5 - 

I4 .o - 

14.5 - 

15.0 - 

HL 51997 

0958 

MEDlU l  DENSE (2.5 Y 5/41 LIGHT OLIVE B R W  EtAYEY S t t f  VERY 
i 1 1 o ~ m I  lo 16 I HOIST TO MOIST TRACE OF SAND. 

NA H n u = O  
a = O  I 6r = 240-260cpn 

HL 51998 10 H E D l U l  DENSE (2.5 Y 5/41  LIGHT OLIVE B R W  CLAYEV SILT WET. 

1001 

51999 10 

1001 

52000 15 MEDIUl  DENSE (2.5 I 5 / 4 )  LIGHT OLIVE BROUN CLAYEY S ILT  VERY 

1001 STIFF (5 Y 5/2)  OLIVE GRAY SILTY CLAY LOU PLASTICITY WIST. 

11 /08/89 6 

MEDIW DENSE (2.5 Y 5/41  LIGHT OLIVE BROW CLAYEY S ILT  VERY 
11 /OW89 6 HOIST. 

1 1 /08/89 6 HOIST. 

= 230-24OcpP 

HL 

WL 

CL - 
BOTTCU OF BORING 15.0 1 

~~ 

NOTES: 
SAMPLES COCLECTEO PER A S W  STANDARD PENETRATlQl TEST. COLORS IDENTIFIED USING NJNSELL COLOR CHART. 1 

A - 341 
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. -. . ' FIELD PERMEABILI' t' .TESTS 
)* . .. FALLING HEI 

. .  

TEST EC 
ROJECT NO. CALCUl  

. CHECK1 

F M t'c' RI ~ ' 5  
I 

. : 6 0 ~  3 Z 8 1  
BORING NO, ( ( q b  . '  

: r  . * .  
RADIUS OF WEL~,P/ - = Z ~ U  : o.\G)Pr 

RAOIIJS OF TEST BORING, R, s L ~ ~ u s  Os'!! T f r  

HEIGHT OF CASING (REF. L E V E L )  

DEPTH TO BOTTOM OF TEST POCKET, L i  
DEPTH TO TOP OF T E S T  POCKET, L 2  
DEPTH TO GROUNOWATER TABLE 

FROM TOPi'OF CASING,  H, 

ABOVE GROYND SURFACE, Hc 0 , o r r  . 
( C * o f r  ' 

9.6 fr 

8 +c(  fr 

HYORAUL I C 
CONDUCTIVITY, 1 

.*CASED HOLE 
PERFORAT € 1  

LENGTH, L I  

UNCASEO OR 
EXTENSION OF 

tL2 .  

... 

ELAPSED ' '  D € P i u  TO WATER 
T I M E  IN. CASING 

t 
=e.rnIU . : i  .FEET ' 

0 ! '. b. J 3 L  
* I  ! e. icr  
.5 

' . : .. . 'H 
. . .  

. . ,  1 .  . .  I -v 

I 

I 

.. . .  
! : 

I . .  
. .  . . .  

' . .  
I .  

. .. , . 1 .  

I .  

I 
I '  . .  
1 - 

. .  ' 1 ' .  . 
I ,  

I. 
I .  ' 

I 
.. . . ._- .-- . . .. ..-. 0 '  . Q I  

1 0 . 8 -  2 

'TH TO WATER IN C A S  

TH TO WATER IN CASIE 

t 

CASING AT TIME, ?I 

CASING A T  TIME , t t  

G FROMiTOP 

FROM TOP 

298 . .  . .' 
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3637 
HOUITORING E L L  INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I /FS  F IELD ENG./GEO.: C. GRUBE OATE: 11/06/89 
CHECKED BY : BD DATE: 11/09/89 PROJECT NO. : 602.3.2 
N,E COORDINATES: 480626.41, 1380538.4 
DATE OF INSTAL.: 11/06/89 

I t t I N G  FLUID(S1 USED: NONE NOTED 
ES CCUMENTS: 

I 

I 
~ 

UELL DESCRIPTI 

DIAMETER OF 

TOTAL PERFORAXD AREA: 3.9 F t .  
NOTES/COCVIENT S : 

RISER JOINING METHCO: SCREW TYPE - FLU I 

TYPE OF BIT :  HOLLOU AUGER 
IS CASING TEMPORARY?: No 
CASING TYPE : WONITORING PIEZOnETE 
CASING D I M . :  4.0 In. 10 
CASING SIZE(S)  USED: ( U n i t s  Y/A) 

SIZE:  N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

RISER P IPE MATERIAL: SCHEDULE 40 PVC 
RISER P IPE DIAMETERS: 

LENGTH OF I S 1  P I P E  SECTION: 10.3 F t .  
O.D.: 4 1/2 In. I .D. :  4 .0  In. 

ZND P I P E  SECTION: N o t  Noted 
3RD P IPE SECTION: N o t  N o t e d  

COMMENTS 

H JOINT THREADED. I 
PROTECTION SYSTEM 

I TEH DISTANCE ABOVE/BELW 
GROUND SURFACE _--.-.--_--..--------------. --__-.___-_._.-_-_--.-- 

TOP OF RISER PfPE 
GROUND SURFACE 0.0 
BOTTCU OF PROTECTIM P IPE 1.0 F t .  

0.3 F t .  

~ 

BOREHOLE FILL MATERIALS~ 

B e n t o n i t e  P e l  l e t s  
Send 

PERFORATED SECTION 

UELL TIP 
BOTTCU Of  BOREHOLE 
GUL AFTER INSTALLATIOW 

__.__-.__._.----.---..-----. 

I I 
UAS THE YELL FLUSHED AFTER INSTALLATIOW? : No 
UAS A SENSITIVITY TEST PERFORMED ON THE E L L  : No 

0-141 Report Date:  1 5 - K T - 0 0  
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FERNAULD RI /FS VISUAL CUSSIF lCAT lOI l  OF SOILS 3637 
BORING NWBER: 1197 

GROUND ELEVATION: 580.19 

ENGINEER/GEOLOGIST: C. GRUBE 

PROJECT WUl8ER: 602 3.7 I PROJECT NAME: mpc RIIFS I 
~~ 

m S N A T E S :  NORTH c80,626.41 EAST 1,380,5,38.45 

M: Depth N/A D e t e / T i w  I / A  DATE STARTED: 11/05/89 

DATE: 11/05/89 

Depth N/A Dete/Tiute N/A DATE W L E T E D :  11/06/89 

EL 

PAGE 

.50 H w  0 Fm 
a = O  CPn 

.50 6r = 200-220cpn 

OF DRILLING METHODS: M E R  CHOLLW STEM) I 

1.0 I I l l  
VERY STIFF (2.5 Y 5 / L )  LIGHT OLIVE 6RWN SANDY CLAY TRACE OF 

L A T I C I T Y  HOIST TO VERY HOIST. 

16905 RY (2.5 Y 5/4) LIGHT OLIVE 8RWN SILTY CLAY TRACE OF 
11/05/89 YD NE GRAVEL, LOU PLASTICITY HOIST. 

2.5 1 1039 I l2 l2 
16906 NO RECOVERY. 

11/05/89 
3.0 I 1039 1 1 I 

I I I I 

I 16907 I 5 I 1 M E D I W  S T I F F  (2.5 Y 5/41 LIGHT OLIVE BROW SILTY CLAY LOU 
PLASTICITY VERY HOIST; . 
MEDIUM STIFF  5 Y 5/2 O L N E  6RAY SILTY CLAY, L W  PLASTICITY 

I 1 ~ / 0 ~ / 8 9 1  16 I 
3.5 HOIST, COARSE GRAVEL. 

YO RECOVERY. 

HARD (5 Y 3/1) VERY DARK GRAY SILTY CLAY, 

16912 VERY STIFF (5 Y 3/1) VERY DARK GRAY SILTY I 1!&:/89I l5 14 I PLASTICITY, MOIST. 
6.0 

16913 VERY STIFF (5 Y 4/11 DARK GRAY CLAY, TRACE O f  S ILT ,  REDIlM 
PLASTICITY, MOIST. 

6.5 I 1!%?891 ’ l6 I 
16914 VERY STIFF (5 Y 4 / 1 )  DARK GRAY CLAY, TRACE Of S ILT ,  MEDIlM . I 11;!;/891 16 I PLASTICITY, MOIST. 

7.0 

16916 S T l f f  (5 Y 4/1) DARK GRAY CLAY, TRACE OF SILT,  M E D I U  
PLASTICITY MOIST. 
VERY S T l f f  (5 Y 5/21 OClVE GRAY CLAY TRACE OF S I L T  LW 

I l!g;/891 lo 16 I 
8.0 PLASTICITY MOIST. 

I I I I 

YolEsr 

6r = 140-l50cpD 

+I 1.0 6I’ = 130-15Ocpn  

WiES COLLECTED PER ASTM STANDARD PEYETMTIaY TEST. COLORS I D E Y T l f I L D  USING W S E L L  COLa C M 1 .  I 

.’ 
A - %Z 302 



FERNALD RI/FS 

BOTTCU OF BORING 15.0 

NOTES: 
SAMPLES COLLECTED PER ASTW STANDARD PENETRATIW TEST. COLORS IDENTIFIED USING NJNSELL COLOR ClURT. 

3637 
VISUAL CLASSlF lCAT lo l l  OF SOILS 

I 

1 

PROJECT IICWBER: 602 3.7 PROJECT lultE: FHPC RI /FS  

BORING NUlSER: 1197 COORDINATES: NORTH 480,626.41 EAST 1,380,538.451 DATE: 11/05/89 

GROUND ELEVATIOU: 580.19 I CVL: D e p t h  W A  Dete /T ime  N/A I DATE STARTED: 11/05/89 I 
ENGINEER/GEOLOGIST: C. GRUBE I D e p t h  I / A  Dete /T ime  N/A I DATE COMPLETED: 11/06/89 I 
DRILLING I(ETHQ)S: AUGER (HOLLOU STEW) I PAGE 2 OF 2 I - ... D jb 

E F,; ..... ... 
... p ;$ 
iijiji ... 

H 2:;; ... ..:,. ...... ... ... ... ... ... ... 
... ... ... ... ... ... 
.... ..... 
::..: ... - ... 

3.5 

... ..... 

- 
?.O 

?.5 - 

ro.0 - 

10.5 

11.0 - 

11.5 - 

12.0 - 

12.5 

13.0 

13.5 

14.0 - 

14.5 - 

15.0 - 

16917 

1340 

VERY STIFF (5 Y 5/21 OLIVE GRAY CLAY TRACE OF S ILT  LOU 
PLASTICI T I  MOIST. I cL 

I 

16918 13 VERY STIFF (5 Y 5/21 OLIVE GRAY CLAY TRACE OF S ILT  LOU CL 
3 PLASTICITY MOIST. 

.......................... ...................................... .... 

. . . . . . . . . . . . . . . .  ....... 
1 1 /OS/89 

.... 1340 ....... .:.::,.:::.:: :. ........................... 

5 /21  OLIVE GRAY VERY S ILTY CLAY, TRACE OF SAND, LOU CL I 16920 

1348 
l l /OS/891  l3 16 mow. 

1 

16921 10 NO RECOVERY. 

1348 
11 /OS/89 

16922 

1422 

STIFF (10 YR 5/41 YELLWISH BROWN SILTY CLAY, TRACE SAND AND 
l l / O S I 8 9 I  (6 1 FINE TO WEDIIM GRAVEL, LOU PLASTICITY m s i .  

16923 LOOSE (10 YR 5/21 BROW CLAYEY SILT,  TRACE OF SAND, MOIST. 
i i /os/89I 1422 16 I 

16924 NO RECOVERY. 
i i / o s / 8 9 ~  1422 I I 

I 

52015 6 S T I F F  (10 YR 5/41 M L L W I S H  B R W N  SANDY CLAY, SOME SILT TRACE CL 

1431  
11/05/89 6 OF FlNE GRAVEL, LOU PLASTICITY MOIST TO VERY WlST. 

I 52016 

1431 

VERY S T I F F  (10 YR 5/41 YELLWISH BRWN SANDY CLAY, UI(E SILT 
ii/os/891 16 I TRACE OF FINE GRAVEL, LOU PLASTICITY MOIST TO VERY WlST. 

52017 7 M E D I M  DENSE (2.5 Y 5 /41  LIGHT OLIVE B R W  CUYEY SftT, VERY WL 
11/05/89 5 MOIST. 

1431 

52018 

1438  

WEDIUI DENSE (2.5 Y 5/21 GRAYISH BROW CUYEEI SILT WT. 

52019 l l E D l U I  DENSE (2.5 Y 5/2) GRAYISH BROW CLAYEY S ILT  WET. ii/o~ml 1438  16 I 
SOFT (2.5 Y 5/41 LIGHT OLfVE BROW SILTY CLAY LOU PLASTICITY 

52020 

1438  

R E D I M  DENSE (2.5 Y 6 / 4 1  OLIVE B R W  SILTY TO POORLY GRADED 
SAND TRACE OF FINE GRAVEL YET. 

Mol ST. 

i i / ~ ~ / i w I  
16 I 

REMARKS 

a = O  ar = 130-15ocpn 

4.0 H n u  0 
a = O  I Br = 130-iso~pn 

NA H w O  
a 1 0  I 6r = 190-2oocpa 

A - % S  303 



DEPTH TO BOTTOM OF.TEST POCKET, L i  
.' OEPTH TO TOP OF TE$f-POC,KET, L2 \o.lrr I 

FIELD PERMEABILITY TESTS 
I FALLING HEA'D* 

I I 

*CASED t iou 
PERFORATE 
LENGTH, L 

lNCASEO OR 
ZXTENSIQN OF 
L 2 *  

. .  

110 
.. rc . .. . 
't 

- 

\ 

.. 

r 

1 5  

06 

oa 
a7 L 

1 

- 

\ 
go2 
t- 
U a 

b. 

t r 11 
TH TO WATG 
CASING AT T 

'TH TO WATER 
C A S I N G  AT T 

i G  FR0M;TOP 

i FROM TOP 

HI 01 
01 

. .  
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\ 

\ 

TOP ----.-.--.- 
0.0 
1 .o 
4.0 
8.0 

WOWlTORlNG E L L  INSTALLATION RECORD 3637 
PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENCJCEO.: C. CRUBE DATE: 05/25/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 06/06/89 

N,E COORDINATES: 480598.61, 1380213.2 
DATE OF INSTAL. : 

BOTTOM 

1 .o 
1.0 
18.0 
18.0 

e 

D R I l t I N G  METHOD: AUGER 
L W I C t l N G  FLUID(S)  USED: NONE NOTED 

W T E S  COMMENTS: 

1 

UELL D E S C R l P T l  

TYPE OF BIT: 8 IN. HOLLUJ AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : M N I T O R I N G  PIEZOMETE 
CASING D I M . :  2.0 In. I D  
CASING SIZE(S)  USED: (Uni ts  N/A) 

S I Z E :  N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

RISER P I P E  MATERIAL: SCHEDULE 40 PVC 
DIAMETER OF RISER P I P E  DIAMETERS: 

O.D.: 2 5/16 In. 1.0.: 2.0 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

RISER J O I N I N G  METHOD: SCREU TYPE, FLUS 
I 

PROTECTION SYSTEM 

PROTECTIVE P I P E  O.D.: 4 3/ In. 
HINGED COVER UlTH INST 

I TEM 

TOP Of RISER P I P E  
GROUND SURFACE 
BOT744 OF PROTECTIVE P I P E  

BOREHOLE F I L L  HATERIALS _.--.._-___...-._.__-------- 
B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECTION 

E L L  T I P  
BOTTOM O f  BOREHOLE 
GUL AFTER INSTALLAT ION 

-I--.---.----_-___---------. 

;AS THE YELL FLUSHED AFTER IN~TALLATIOW? : NO 
UAS A S E N S I T I V I T Y  TEST PERFORMED ON THE M L L  : N o  

I -143 

EL EVA 1 I ON 
MSL 

581 -31 
N/A 

Report D a t e  : 15-OCT-90 
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3637 FERNALD RI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NLMBER: 6 0 2  3.7 I PROJECT NAHE: FMPC RI /FS  I 
BORING NLMBER: 1199 I COORDINATES: NORTH 480.598.61 EAST 1,380.213.23l DATE: 05/25/89 I 
GROUND ELEVATION: 580.01 tyL: D e p t h  N/A D a t e / T i e  N/A DATE STARTED: 05 /25 /89  

ENGINEER/GEOLOGIST: C. GRUBE D e p t h  N/A Date /T in rc  N/A DATE COMPLETED: 05/25/89 

DRILLING METHODS: AUGER'(H0LLW STEM) PAGE 1 OF 3 

T 
S 
F 

NA 

I .I - 
! .O - 
!.5 

.75 

t 

16951 7 SANDY CUI U/ TRACE SILT, (10 YR 5 / 6 1  YELLWISH BRWN, LOU CL 
05/25/89 PLASTICITY, KOIST, TRACE SURFACE GRAVEL. 

1028 

.?s 

- 
lw 0 

,r = 700 cpn 

16952 NO RECOVERY. 
01/2~/891 1028 1 0  I 

5.0 - 

1.5 - 
; .O - 
L.5 

CL .25 

I I I 

1 VERY STIFF (2.5 Y 4 f i l  DARK MEYISH BROUN. SILTY CLAY, TRACE CL 2.2: 

16955 MEDIW STIFF (2.5 I 4 / 2 1  DARK GREYISH BROW, S I L T Y ~ L A Y ,  TRACE 
05/25/89[ '7 1 SAND. M E D I W  PLASTIC, MOIST. 

1033 

CL 

16956 10 (2.5 Y C / L )  OLIVE BROW SILTY CLAY U/ TRACE SAND. CL 

1040 
05/25/89 6 MED. PLASTIC, M I S T ,  MED. STIFF. 

5.0 - 
5.5 

HEO. STIFF, (2.5 Y 4/41 OLIVE B R W N  SILTY CLAY U/ 7RACE SAND. CL I 16957 

lOL0 
os/21/89I 11 I MED. PLASTIC, M I S T .  

_ _  I I I 

I I I 
6.0 - 
6.5 - 
7.0 - 
7.5 - 
8.0 - 

16959 NO RECOVERY. 
05/25/89I  1040 10 I 
16960 3 NO RECOVERY. 

1040 

16961 4 NO RECOVERY. 

1040 

05/25/89 0 

05/25/89 0 

16962 

1059 

MEDIUI STIFF (5  Y 5/21 OLIVE GRAY TO (10 YR 5/6) YELLWISH o s / m ~ l  16 I B R W  SILTY WTTLED CLAY, TRACE SAND, #DIU( PLASTIC, MOIST. 
CL' 

NOTES : 
W L E S  COLLECTED PER ASTM STANDMB PEYETRATIOI TEST. COLORS IDEYTlFtED USlYC WNSELL COLOR CHART. 

A - W 6  308 



3637 
FERWALD RI /FS  VISUAL CLASSIFICATIOU OF SOILS 

PROJECT NLMBER: 602 3.7 PROJECT NAME: FMPC RI /FS 

BORIWG WUBER: 1199 COORDINATES: WORTH 480,598.61 EAST 1,380,213.23 DATE: 05/25/89 

GROUND ELEVATION: 580.01 GUL: D e p t h  N/A Dete /T ime  W/A DATE STARTED: 05 /25 /89  

DRILLIWG METHODS: ALJGER (HOLLOU STEM1 I PAGE 2 OF 3 I . . . . . . . - 
D 
E 
P 
T 
H 

- 

05/25/89 

T 
S 
F 

REMARKS 

I cL 

STIFF, (5  Y 5/21 OLIM GRAY TO (10 YR 5 / 6 1  YELLWISH BROW 
S I L T Y  MOTTLED CLAY, TRACE SAWD, MEDILM PLASTIC, HOIST. I 1.z 

- 
3.0 

- 
WA 

I I 

VERY STIFF, ( 5  Y 5/21 OLIVE GRAY TO (10 YR 5/6) YELLOWISH CL 
’ B R W  MOTTLED S ILTY CLAY, SOnE SAWD, LCU PLASTICITY, HOIST. m 05/25 /89  

16966 4 
05/25 /89  

10.0 I 1114 I NA 

’ I I 16967 4 
05/25/89 

10.5 1114 

16968 4 
os/zs/a9 

11.0 1125 

- 
WA 

1.5 

H r w O  ppn 

nr = i70 -200cpn  

(10 YR 5 / 6 1  YELLWISH B R W  SAWDY, SILT, VERY HOIST, M E D I W  ML 
I DEWSE. 

52055 5 
o m v a 9  

11.5 I 1125 I I cL 

STIFF  (10 YR 5 / 4 1  Y E L L W I S H  B R M  TO (5  Y 6/11 LIGHT GRAY, 
V E R Y  SILTY CLAY, TRACE SAND & FINE GRAVEL, MOIST. ‘ I  
(2.5 Y 5/21 GREYIS 
MEDl IM DEWSE. 

I L T  MOIST TO VERY MOIST, I WA 

- 
WA 

- 
NA 

05/25/a9 

05 j 25 I89 

52058  
05 /25 /89  

13.0 1130 

(2.5 Y 5 / 2 1  GREYISH B R W ,  CLAYEY S ILT  SOME SAWD, VERY HOIST, 
M E D I W  DEWSE. 

ML I H n u = O  ppn 

nr = ioo-icocpn 

nr = i o o - i c o ~ p n  

8r = 1 0 0 - 1 4 o ~ p n  

Hnu= 0 ppn 

Hw-0 p ~ n  

I 

(10 YR 5/3) BRWW, CLAYEY SILT,  MEDlLM DEWSE, YET. ML 
I 

WA 

NA 

(10 YR 5/61 YELLWISH BROW, S ILTY SAWD, 

(10 YR 5/31 BRUJU TO (5 Y 5/11 GRAY CLAYE 
UET, M E D I W  DEWSE. 

I HOIST, MEDIUM DEWSE. 

\ I Gc 

(10 YR 5/31 BROUN, CLAYEY GRAVEL, VET, MEDIW DENSE. ’ I  NA 

- 
WA (10 YR 5 /6 )  YELLOWISH B R M ,  S ILTY SAND, WET, M E D l W  DENSE. ’ I  

52062 8 

15.0 I O%gi”I NA 

I_ 

1.2! 

H n u r O  ppm (2.5 Y 5/2) GREYISH B R W ,  YET, S I L T  H E D l W  DEWSE. ML ’ 
(2.5 Y 5/21 VERY DARK GREYISH BROW SAUDY CLAY, TRACE FlWE U 

I GRAVEL, STIFF, HOIST. 
52063 10 

15.5 I 0%?891 
NOTES: 
SAMPLES UKLECTED PER ASTM STANDARD PEWETRATIOU TEST. COLWS IDENTIFIED USIWC USELL moa CWT.  
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3637 FERULD RI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NWBER: 602 3.7 I PROJECT NME: FMPC RI/FS 

BORING WEER: 1199 I COORDlNATES: NORTH 480.598.61 EAST 1.380.213.23l DATE: 05/25/89 I 
GROUND ELEVATION: 580.01 M: Depth  N/A Dete/T ime N/A . DATE STARTED: 05 /25 /89  

ENCINEER/GEOLOGIST: C. GRUBE Dep th  #/A Dete/T ime N/A DATE COMPLETED: 05/25/89 

DRILLING ETHODS: AUGER (HOLLOU STEM) PAGE 3 OF 3 

52068 (2.5 Y s f t )  GRAYISH ERWN SANDY SILT, VET, MEDIUM DENSE. 
18.0 I o;n;mI l5 16 1 

WL NA Hnu= 0 ppn 
Er = 500 cpn 

GC NA H w  0 PPn 
Er = 100-1cocpn 

CL 1.0 Hnu= 0 ppn 

er = 100-icocpn E er = 100-icocpn 

SOTTOn OF B0(11NG 18.0 

NOTES: 
BOTTOM OF BORING AND SAMPLING A T  18.0 FT. 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING MUNSELL COLOR CHART. 

A - % 8  310 



. .  FIELD PER MEABILITY TESTS 
I FALLING HEA'D' . .  

I I 

I l 9 9 .  

3637 

i DEPT~H TO BOTTOM OF TEST POCKET, L I -* 
DEPTH TO TOP OF .TEST POCKET, L z  

*CASED HOLE  PERFORATE^ 

. .  _. . 

1 
- 1  ' T-rqbo. . -  . .  

. .  S 

. .  I : 
h . .  I .  

. .  . .  

I . 
, '  I .. 
. .. . . 

. I  

! .  ' 

.! 
.. . . .. I '  

I 

. .  I 

. . .  . .  . 
1'. 
I . *! . .. . . - . . - -  - , . -- .- - . .  

t I 
I 

I .o 
09 

OB 

Q7 

3 

T 

LENGTH, L 1 4  

I 

. .  

. .. . .  . .  . .  
I . . '  .. 

NCASEO OR 
XTENSION OF 
- 2 .  

IG FROMiTOP 

i FROM TOP 

311 
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WNlTCUlNG E L L  INSTALLATION RECORD 

PROJECT MAME: Fcrnatd RI/FS FIELD ENGJGEO.: C. GRUBE DATE: 06/01/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE : 06/05/89 

NO. : 1208 N,E COORDINATES: 480550.53, 1380198.7 
UMBER: 1208 DATE OF INSTAL.: 05/31/89 

E DRILLING 

I TEH 

.--.-.--___.--.---.----.-..- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE PIPE 

BOREHOLE F I L L  WATERIALS .--_-----__.----------.----- 
B e n t o n i t e  P e l  Lets 
Sand 

PERFORATED SECTION 

M L L  T I P  
BOTTOM OF BOREMOLE 
GUL AFTER INSTALLATION 

6 THE WELL FLUSHED AFTER 

.--.-.I---_.------__--.-.-.- 

L I N G  FLUID(S) USED: NONE NOTED 
ES COMMENTS: 

DISTANCE ABOVE/BELW 
GROUND SURFACE 

2.2 F t .  

2.5 F t .  
0.0 

Top B o T T o l  -.--------. 
0.0 2.0 
2.0 6.0 
6.0 20.0 
8.0 18.0 

18.0 
20.0 
7.0 

IYSTALLATION? : No 

1 
~ I 

TYPE OF BIT:  8 IN. HOLLW AUGER 
IS CASING TEMPORARY?: No 
U S I N G  TYPE : MONITORING PIEZWETE 
U S I N G  DIM. :  2.0 In. 10 
U S I N G  SIZE(S) USED: ( U n i t s  W/A) 

SIZE: N/A FRW: N/A TO: N/A 
SIZE: N/A FRW: N/A TO: N/A 

I I 

WELL DESCRIPT 

TYPE: MOUlTp~IttS UECt  
DIAMETER OF PEarORATEO SECTION: 
PERFORATION WP€: S L o t s  
AVG. S IZE  OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 10. C t .  
NOTES/CWENTS: 

RISER P IPE MATERIAL: SCHEDULE 40 PVC 
RISER PIPE DIAMETERS: 

LENGTM OF 157 P IPE SECTION: 10.0 F t .  
0.0.: 2 5 / 1 6  In. 1.0.: 2.0 In. 

2ND P IPE SECTION: N o t  N o t e d  
3RD PIPE SECTION: N o t  N o t e d  

COMMENTS 

I I 
RISER JOINING METMOO: SCREY TYPE - FLUSH JOINT THREADED I 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 Ft .  4 OTHER PROTECTION (* NOTED BELW) 

0-152 R e p o r t  D a t e  : 1 5 - a T - 9 0  

313 





FERWALD R I / F S  

S 
U Y  
S W  
C B  
S O  

L 

GC 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

SP 

VISUAL CLASSIFICATIW OF SOILS 

T 
S 
F 

NA 

4.5 

4.5 

3.25 

.5 

2.z 

1.z 

1.0 

.5 

1.0 

.25 

.25 

NA 

3637 

7.5 

8.0 

i I PROJECT U B E R :  602 3.7 I PROJECT NAME: FWPC RI/FS 

1041 
17160 2 VERY LOOSE (10 YR, 5/51 YELLWISH BROHl POORLY GRADED GRAVELLY 

1049 
M/3 1 /89 6 SAND, VERY WET. 

I BORING NWBER: 1208 I COORDINATES: NORTH 680.550.53 EAST 1.360.198.75l DATE: 05/31/89 i 
GROUND ELEVATION: 579.97 M: D e p t h  N/A D e t e / T i a e  N/A DATE STARTED: 05/31/89 
ENGINEER/GEOLOCIST: C. CRUBE D e p t h  N/A D e t e / T i a e  N/A DATE COHPLETED: 06/01/89 

DRILL ING METHOOS: AUGER (HOLLCU STEM) PAGE 1 OF 3 1 

I Si&cEf COLLECTED PER ASTN STANDARD PENETRATIOW TEST. COLollS IDENTIFIED USING WJYSELL COLOR UURT. 

REK4RKS 

Hnu= 0 
a = O  Br = 500 cpn 

-1 
= 500 cpm 

ir = 120-140~pm 7 
H n u =  0 
Br = 120-150cpn 
P = O  

Hnu= 0 
a = o  
Br = 140-160cp 

Hw 0 
a = O  Br = 100-120~p 
H n u :  0 
P = O  
Br 100-l2Ocm 

1 

A - f70 

315 



3637 FERNALD RI /FS VISUAL CLASSIFICATION OF SOILS 

1 PROJECT NUMBER: 602 3.7 I PROJECT NAME: FHPC R I / F S  

BORING NUMBER: 1208 COORDINATES: NORTH 480,550.53 EAST 1,380,198.75 DATE: 05/31/89 
GROUND ELEVATION: 579.97 GUL: D e p t h  N/A D e t e / T i m e  W/A DATE STARTED: 05/31/89 
ENGINEER/GEOLOCIST: C. GRUBE D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 06/01/89 
DRILLING METHCOS: AUGER ( H a m  STEM) PAGE 2 OF 3 

S 
U Y  

C B  
s o  

L 

s w  

- 
sc 

D 
E 
P 
T 
H 

- 
8.5 - 

9.0 - 
9.5 - 

10.0 - 

10.5 - 

T 
S RECURKS 
F 

NA H w O  PPn 
a = O  cpn ~r = 200-240cpn 

NA H n u = O  PPn 
a = O  cpn Br = 12D-140cp 

NO RECOVERY. 

- 
sc 

17164 

1125 
VERY LOOSE (10 YR, 5/41 YELLWISH BRWN POORLY GRADED GRAVELLY 

05/31/891 IC 1 W ,  W E  FINE GRAVEL, WET. 
SP 

17165 WO RECOVERY. 
05/31/891 1125 I o  1 I - 

SU 

- 
su 

111.0 

17166 

1130 

MEDIUM DENSE (2.5 Y 4/21 DARK GREYISH B R W  WELL GRADED, 
01/31/891 (6 I GRAVELLY SAND, WET. 

~r = 100-120~pn 
L I 

521% 8 

1130 
WEolUW DENSE (2.5 Y 4 / 2 )  DARK GREYISH BROUN WELL GRADED, 

05/31 /89 6 GRAVELLY SAND, WET.  

52196 

1130 

WEDIW DENSE (10 YR 5 / 4 )  JEf lOYlSH 6 R W  WELL GRADED SAND, 
os/31/89I 16 I TRACE F I N E  GRAVEL, +RACE CthY, E T .  

su 

F 14.0 

52197 IED1l.M DENSE (10 YR 5/61 YELLOW?SH BRWN WELL GRADED SANO, 

1320 
05/31/891 16 1 TRACE F I N E  GRAVEL, fRACE CLAY, WET. 

SU 

- 
SU 

- 
su 

- 
su 

a = O  
Br 60-80 cm 

NA H M O  
a = O  
6r = 60-80 cm I 52198 3 MEDIUM DENSE (10 YR 5/61 YELLWISH BRWN WELL GRADED SAND, 

1320 
05/31/89 6 TRACE F I N E  GRAVEL, fRACE CLAY, WET. 

52199 10 MEDIUM DENSE (10 YR 5/41 YELLWISH B R W  E t L  GRADED SAND, 

1320 
0~/31/891 16 I TRACE F I N E  GRAVEL, fRACE CLAY, WET. 

52200 6 KDIW DENSE (10 YR 5/6) YELLWISH B R W  UEfL GRADED SAND, 

1325 
05/31/89 6 TRACE F I N E  GRAVEL, fRACE CLAY, WET. 

6r = 100-l2Ocpn 

nr = 100-120~pn 
NA H w O  

cpo 
su 52201 8 WEOIUl DENSE (10 YR 5/C) YELLWISH BRWN YELL GRADED SAND, 

1325 
05/31/89 6 TRACE F I N E  GRAVEL, fRACE CLAY, WET. 

52202 WED. DENSE (10 YR 6/61 DARK YELLOWISH BRWN POORLY GRADED 
UND, WET. 
*D. DENSE (10 YR 4/61 DARK YELLOWISH BROWN SILTY SAND, WET. 

OSI)I/LI~~ 1325 lo (6 I SP 

SM 

sc 

- 
52203 )(ED, DENSE (10 YR, 5/11 YELLWISH BROWN CLAYEY SAND, TRACE 

1340 
os13ii89I l2 16 I F I N E  GRAVEL, WET. 

NOTES: 
SMPLES COLLECTED PER ASTM STANDARD PENETRATIOLI TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. I 

A - f?l 



FERNALD RI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.7 

BORING IWBER: 1208 

GROUND ELEVATION: 579.97 

3637 
PROJECT NAME: F 6 C  R l / F S  

CUORDIWATES: WORTH 480,550.53 EAST 1,380.198.7s 

WL: D e p t h  N/A D a t e / T i m e  N/A 
DATE: 05/31/89 

DATE STARTED: 05/31/89 ' e  

0 

~ ~~ 

D s t e / T i m e  N/A i OATE~OWPLETED: 06/01/89 I ENGINEER/CEOLOGIST: C. CRUEE I D e P t h  N/A 

DRILLING HETHCQS: AUGER ( H M L W  STEM) ' 1  PAGE 3 OF 3 I 

JZ7-p 05/31/89 

52206 7 
05/31 /89  

17.0 I 1345 I 
52207 13 

05/31/89 
17.5 1 1345 1 

52209 8 

18.5 I O G Y 3 9 1  

52210 10 

19.0 I '%::'"l 
52211 10 

05/31 /89  
19.5 I 1520 I 

I 

I 

R I  
E l  
C N  
o c  
V H  
E E  
R S  
Y 

MED. DENSE (2.5 Y, 4/2) DARK GRAYISH ERWN POORLY GRADED SAND, 
VET. 

MED. DENSE (2.5 Y, 4/2) DARK GRAYISH BRWN POORLY GRADED SAND, 
VET. 

YED. D E U R  (2.5 Y, 4 / 2 )  OARK GRAYISH BRWN POORLY GRADED SAND, 
VERY MOIST. I 

I 

MED. DENSE (2.5 Y, 4/2) DARK GRAYISH ERWN POORLY GRADED SAND, 
I VERY MOIST. 

MED. DENSE (2.5 Y, 4 / 2 )  OARK GRAYISH EROVW POORLY GRADED SAND, 
VERY HOIST. ' I  
MED. DENSE (2.5 Y, 
VERY HOIST. 

I S H  EROVW POORLY GRADED SAND, 

MED. DENSE (2.5 Y, 4/2) DARK GRAYISH BROW POORLY GRADED SAND, 
1 VERY MOIST. 

S 
U Y  
S M  
C E  
s o  

L 

- 
sp. 

T 
S 
F 

MA H n u O  
a = O  s p I  I ar = 120-140~p  

I I 

SP I MA I H n u  0 

SP 

- 
SP 

SP 

MA H w = O  

Er  = 80-100 cpn 

ar = 80-100 cpn 

E r  = 80-100 cpn 

, MA H n u O  
a = O  

MA H w O  
a = O  

IPI  I ar = 80-100 C P ~  

A - 372 3%7 



1208 

DEPTH TO TOP OF -TEST POCKET, L 2  . 
DEPTH TO GROL~NDWATER-TABLE . '  

M IU-Zfd  PERFORATE^ 
LENGTH, L I ~  

7 . 4 b F f  
I FROM TO6OF CASiNG,  H, 

' .  . FIELD PERMEABILITY TESTS 

c 

. 

\ 

3637 . _ I  

FALLING HEAb* 
I 

INCASE0 OR 
%TENSION OF 
- 2 .  

1 .o 
09 

OB r FEET 

e .- 
c Q4 
r 
.- 
W . .  
\ - 

- 
i 

I 

. *  - 

I 

. .  . .  

. I  
I . .  

. .  . 
. t  

I 
, I .  , 

. .. . 
I 

.. ~ . .  I 
I 

I 
I .:. . 
L 
I 

I 
QI ~ 

11 . 5  

TH TO WATEf 
CASING AT f 

C A S I N G  AT T 
TH TO. WATER 

r 2 

I G  FROM~TOP 

i FROM TOP 

. '  . . .  

3 8,8 . 
.. 

b ' . .  
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3637 

Iww(IT0RINC WELL INSTALLATION RECORD 

PROJECT NAME: Fernald R I / F S  F I E L D  ENG./GEO.: C. GRUBE DATE: 06/01/89 
, PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 07/02/89 

NO. : 1209 N,E COORDINATES: 680549.50, 1380231.8 
NUMBER: 1209 DATE OF INSTAL.: 

E DRILLING 

LLING FLUID(S) USED: NONE NOTED 
TES C W E N T S :  

I ---I 

TYPE OF B I T :  8 IN. - HOLLW AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING PIEZOMETE 
CASING D I M . :  2.0 In. I D  
U S I N G  SIZE(S)  USED: (Units N/A) 

S I Z E :  N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

I I 
YELL DESCRIPT 

DIAMETER OF PEqFORAT 
PERFORATION W E :  SL 
AVG. S I Z E  Of NRFORA E C T I W :  8.5 F t .  

NOTES/CO(V(ENTS: : N o t  Noted 

INTED - THREADED I RISER JOINING METHOD: SCREW TYPE - FL 
I I 

PROTECTlON SYSTEM 

I T E M  

-.--.--__.-.-.-___-_--.-..- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

BOREHOLE FILL RATERIALS~ __-_._-___.__.--_.-_----.-- 
Eentoni t e  P e l  l e t s  
Sand 

PERFORATED S E C T I W  

YELL T I P  
BOTTOn OF BOREHOLE 
CbfL AFTER IYSTALLATIW 

-.----__.--_.-___._.------- 

AS THE UELL FLUSHED AFTER I 

DISTANCE ABOVE/BELOV 
GROUND SURFACE 

2.0 F t .  

2.6 F t .  
0.0 

TOP BOTTOM .---------- 
0.0 0.7 
0.7 3.8 
3.8 16.5 
6.5 16.5 .--------.__-______.___ 

16.5 
16.5 
16.5 

l A L L A T  ION? : No 
WAS A SENSITIVITY TEST PERFORMEO ON THE WELL : N o  

- 

8-155 

BOTTOM 

R e p o r t  D a t e  : 15-OCT-90 

320 



: t 

y 
- .  

07 n TOP ff 

n T a p  ff SIH) PACK: 3 3  
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PROJECT NUMBER: 602 3.7 

BORING NWBER: 1209 
~ 

GROUND ELEVATION: 579.02 WL: D e p t h  N/A 3 e t i / T i &  N/A . DATE STARTED: 06/01/89 

ENGINEER/GEOLOGIST: C. CRUBE D e p t h  N/A De te /T ime  N I A  DATE COnPLETED: 06/01/89 

DRILLING METHODS: AUGER (HOLLOU STEM) PAGE 1 OF 3 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 480,519.50 EAST 1,380,231.811 DATE: 06/01/89 

6.0 

6.5 

7.0 

7.5 

8.0 

A - 373 

1425 

17179 6 SOFT (2.5 Y, &/&) OLIVE BRWN GRAVELLY CLAY, TRACE SAND, MED CL .25 H n u  0 ppa 
0610va9 6 PLASTIC, MOIST. a = O  CPR 

1427 8r = 1 8 0 - 2 0 0 ~ ~  

17180 5 STIFF (2.5 Y 4/4) OLIVE BRWN GRAVELLY CLAY, TRACE SAND, WED CL 1.25 H n r p  0 P 
06/01/09 6 PLASTIC, WIST. a = O  C p a  

1427 ar = 180-200~p0 

MEDIUI DEN# (2.5 I 5/4) L I G H T  OLIVE BROW TO (2.5 Y 5 / 6 1  ML NA H w  0 ppn 
06/01/09 6 LIGHT aivE BRW W~TTLED, SANDY SILT, T R A C ~  FINE G R A ~ L ,  v. M a = O  C P  

MED. DENSE (2.5 Y 4/41 OLIVE BROW, CLAYEY GRAVEL SDWE SAND, CC NA H w O  PPD 
06/01/a9 6 E T .  a = Q  C P  

1433 ar = 100-12ocp 

17101 9 

1427 6r 180-2OOcp 

11102 4 

322 



3637 
PROJECT NUIBER: 602 3.7 
WRING NUMBER: 1209 

PRDJECT NAME: FMPC RI /FS 

COORDINATES: NORTH 480,549.50 EAST 1,380,231.871 DATE: 06/01/89 
I G R W D  ELEVATION: 57’9.82 1 GUL: D e p t h  W/A D a t d T i o l c  N/A I DATE STARTED: 06/01/89 1 

14.5 

15.0 

15.5 

EYCINEER/GEOLOCIST: C. GRUBE O e p t h  N/A D a t c / T i l a e  N/A DATE COMPLETED: 06/01/89 
DRILLING METHODS: AUGER (HOLLW STEW) PAGE 2 OF 3 

I 

52221 10 MEDIUI  DENSE (2.5 I 5 / 6 )  LIGHT OLIVE B R W ,  POORLY GRADED SP NA H w O  ppa 

52222 9 MEDIUI  DENSE (2.5 Y 5/61 LIGHT OLIVE B R W ,  POORLY GRADED SP NA H w  0 FP 

1520 nr = 100-120~pa 
52223 10 MEDIU( DENSE (2.5 Y 5/61 LIGHT OLIVE B R W ,  POORLY GRADED SP H w O  FP 

1530 or = i4o-isocpl 

06/01/89 6 SAND U/ TRACE F I N E  &VEL, YET. a = O  cpn 

06/01/89 6 SAND U/ TRACk F INE ChVEL,  UET. a = O  C P P  

06/01/89 6 SAND U/ TRACk F I N E  &VEL, UET. a = O  CPD 

1520 6r 100-12Qcpn 

A - 374 3 2 3  
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3637 

FERNALD RI/FS VISUAL C U S S I F I U T I O N  OF SOILS 
PROJECT NUMBER: 602 3.7 PROJECT W E :  FHPC RI /FS 

BORING NUMBER: 1209 COORDINATES: NORTH 580,549.50 EAST 1,380,231.81 DATE: 06/01/89 
GROUND ELEVATION: 579.82 GUL: D e p t h  N/A D e t c / T i m e  W/A DATE STARTED: 06/01/89 

EWGIWEER/GEOLOCIST: C. GRUBE D e p t h  N/A Dete/fime N/A DATE COMPLETED: 06/01/89 

DRILLING METHODS: AUGER (HOLLW STEM) PAGE 3 OF 3 

52225 6 MEDIUM DENSE (2.5 Y,  4/41 OLIVE B R O W  GRAVELLY SAND, POORLY 
06/01/89 GRADED, TRACE S I L T ,  VET. 

16.5 1530 

S 
U Y  
S M  
C B  
s o  

L 

- 
CL 

SP 
=pn 

BI' = 1 4 0 - 1 5 D c p  

SAMPLES COLLECTED PER A S 1  ETRATIW TEST. COLORS IDENTIFIED USING HUNSELL COLOR CHART. 

A - 375 
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1 * FIELD PERMEABILITY TESTS .. ! 

I 

FALLING HEAD* 
! '  : 

1207 

3637 
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3637 
)O(ITORING E L L  INSTALLATION RECORD 

PROJECT NAME: F e r n a t d  R I / F S  F I E L D  ENG./GEO.: E. TROLLINGER DATE: 11/02/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 11/09/89 

. Y,E COORDINATES: 480483.60, 138017S.4 
DATE OF INSTAL. : 11/02/89 

IWG METHOD: AUGER 
ING FLUIDCS) USED: NONE NOTED 

TES COUMENTS: 

I 

E L L  DESCRlPTl  

TYPE: MONlTORl Iw i  tRU 
DIAMETER OF PERFORATED SECTION: 
PERFORATION TYPE: S l o t s  

TOTAL PERFORATED AREA: 9.5 F t .  
NOTES/COWnENTS: 

AVG. S I Z E  O f  PERFORATIQltS: 0.020 (In.) 

~~~ ~~~ ______ ~ ~ ~ 

RISER J O I N I N G  METHOD: SCREW TYPE FLUSH 

TYPE OF BIT: AUGER 
IS CASING TEMPORARY?: No 
CASING TYPE : MONITORING PIEZOnETE 
CASING D I M . :  2.0 In. I D  
CASING SIZE(S)  USED: (Units N/A) 

S IZE:  N/A FROM: N/A TO: N/A 
S I Z E :  N/A FROI: N/A TO: N/A 

RISER P I P E  I IATERIAL: SCH. 40 PVC 
RISER P I P E  DIAMETERS: 

O.D.: 2 5/16 In. I . D . :  2.0 In. 
LENGTH OF 1ST P I P E  SECTION: 6.5 F t .  

ZND P I P E  SECTION: Not N o t e d  
3RD P I P E  SECTION: N o t  Noted 

C W E N T S  
~ ~ 

JOINT. 

PROTECTION SYSTEM 

I TEM 

-----.---.__..----_--..----- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM O f  PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS I 
B e n t o n i t e  P e l l e t s  
Send 

PERFORATED SECTION 

E L L  T I P  
BOTTCU OF BOREHOLE 
GVL AFTER I N S T A L L A T I W  

._**--____._.-*-___________. 

I 
UAS THE E L L  FLUSHED AFTER 11 

I 0.0 
0.6 F t .  

N/A 
N/A 
N/A 

I 
TALLATION? : No 

UAS A S E N S I T l V I T Y  TEST PERFORMED ON THE E L L  : No 

0-156 Report Date : 1 s - O C T - ~  

327 



44H) PAU: 
It,c n. 

SQIIIK 

P.f n. 
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3637 FERNALD RI /FS  VISUAL CLASSIFICATIOW OF SOILS 

PROJECT NU(6ER: 602 3.7 I PROJECT N M :  fHPC RI /FS 

BORING NUIBER: 1212 I COORDINATES: NORTH480.483.60 EAST 1,380.17S.S9l DATE: 11/01/89 I 
GROUND ELEVATIOU: 579.78 CUL: Depth N/A Date/Time N/A DATE STARTED: 11/01/89 

ENGINEER/GEOLOGIST: E. TROLLINQR D e p t h  N/A Datc/Time N/A DATE COMPLETED: 11/02/89 

DRILLING METHODS: AUGER (HOLLCU STEW PACE 1 OF 3 
F @Qi 

E?:; 
ps:: 

w:<:: 

._..: 
Y ._ 
... ..:.:: 
...:. i.. . . .,. L.. . ... ... :.:::: 
.:.:.: .:.:.: ... ... ...... ... ... ... - ...... :.:.:. ... 

1 .o 

1.5 - 

2.0 - 
2.5 

S 
U Y  
s w  
C B  
s o  

L 

R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 

T 
S REMARKS 
F 

3.0 H w  0.0 ppn 
a = 0.0 cpn ar = 120 C ~ R  

3.0 Hw 0.0 ppa 
a = O  cpn sr = 120-200cpn 

a = O  Cpo ar = 120-200~pn 
3.0 H r u  0.0 ppn 

CL 

- 
CL 

- 
EL 

B R M I S H  GRAY (10 YR 4/5) CLAY TRACE OF FINE 
NLY FROn BASE COARSE)(.25 - .5 fN )  LOU PLASTICITY, 1 1 /01/89 

1543 

1 1 / O  1 /89 
1543 I - 

5 17235 
1 1 /01/89 
1543 

17236 5 
1543 
11/01/89 1 NO RECOVERY. I 3.0 - 

3.5 - 

6.0 

- 
5 VERY STIFF, B R W  (10 YR 4/21 CLAY TRACE OF FINE GRAVEL, (.25 CL - .SO IN) ,  M E D I W  PLASTICITY, WlSf. I 17237 

11/01/89 
1547 

1 n38 
11/01 /89 
1547 

- 
7 

5 
V E R Y  STIFF,  VERY DARK GRAY TO BLACK (5 Y 3/11, SILTY CLAY, LOU 
PLASTICITY, MOIST. I CL 3.0 Hnu= 0.0 ppn 

a sr = O  = 180 cpn cpa 

2.0 H W =  0.2 ppn 
a ar = O  = 180-200~pn Cpa 

a er = O  = 180-200c~rn cpn 
2.0 HW 0.2 ppa 

11/01/89 
1547 4.5 - 

5.0 - 

5.5 - 

6.0 - 

6.5 

8 I STIFF, GRAYISH B R W N  (10 YR 4 / 2 )  CLAY, TRACE OF FINE GRAVEL, 
( -25  - .SO IN), MEDIUM PLASTICITY, MOIST. 

1 n 4 o  
11/01/89 
1556 

17261 
11/01/89 
1556 

17262 
1 1 /01/8F 
1556 

17243 
11 /02/89 
0833 

- 
10 CL STIFF, GRAYISH BROW (10 YR 4/21 CLAY, TRACE OF FINE GRAVEL, 

(.25 - .50 IN) ,  MEDIUM PLASTICITY, MOIST. 
- 
12 

G 
CL 2.0 HW 0.2 

a = O  I 6r 180-200ca 

S T I F F ,  GRAYISH B R W N  (10 YR C/2) CLAY, TRAQ OF FINE GRAVEL, 
(.25 - .50 IN ) ,  MEDIUI  PLASTICITY, HOIST. 

- 
4 

- 
CL 1.0 Hw 0.3 

a * O  ar = iao-200~pn I MEDI IA STIFf, GRAYISH BRWN (10 YR 4/2) CUI, TRACE OF GRAVEL, 
d (.25 - .50 IN),  H E D I U I  PLASTICITY, HOIST. 

- 
8 1 nu 

11/02/89 
0835 

~~~~~ - 

MEDIIA STIFF, a y i s n  BROW (io YR 62) CLAY, TRACE OF GRAVEL, 
(.25 - -50 IN),  M E D I U I  PLASTICITY, HOIST. 

7.0 

10 
11/02/89 
0833 7.5 

CL SOFT, GRAYISH B R W N  (10 YR 4 / 3 1  CLAY, TRACE OF COARSE SAND 
(.25 IN), WEDILU P d S T I C I T Y ,  W I S T  TO MT. 

8.0 

I 
NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATlQl TEST. COLORS I D E Y T l f l E D  USING W S E L L  COLOR ClURI. 

329 A - 3 6 0  



3637 
FERNALD RI /FS VISUAL CLASSIFICATIW OF SOILS 

PROJECT NWBER: 602 3.7 I PROJECT NAME: W C  R l / F S  I 
BORING NWBER: 1212 COQRDINATES: WORTH 480,483.60 EAST 1,580,175.49 DATE: 11/01/89 

GROUND ELEVATIOU: 579.78 CVL: D e p t h  W/A Dete/T iaIe U/A DATE STARTED: 11/01/89 
ENGINEER/GEOLOGIST: E. TROLLINGER D e p t h  N/A Date /T ime  W/A DATE CWPLETED: 11/02/69 
DRILLING HETHOOS: AUGER (HOLLW STEM) PAGE 2 OF 3 - 

D 
E 
P 
1 
H 

- 
1.5 - 

1.0 

S 
U Y  
S I (  
C B  
s o  

L 

I 1 
REMRKS 

R 
E 1  
C W  
O C  
V H  
E E  
R S  
Y 

SOFT, GRAYISH BROWN 
t.25 IN), M E D l W  P L h T l C I T Y ,  M I S T  TO UET. 

(10 YR 4/3) CLAY, TRACE OF W S E  SAND 

T 
S 
F 

CL 

Z-y 11/02/89 
-1 VERY LOOSE, BROWN (10 YR 4/41 WORLY GRADED SAND, TRACE OF 
I SILT, E T .  

1.S - 
0.0 - 

0.5 

sn 
11/02/89 

11/02/89 
#o RECOVERY. I 

17252 1 

0920 
1 1/02/89 I LOOSE 

COARSE) M T .  
BROVW (10 YR 4/3) SILTY SAND, TRACE OF SANO (.25 I WA HI%F 0.0 ppn 

6I' = 180-2OO~pn a = O  Cpn 

a = o  Cpn Br = i80-20ocpn 
NA Hnu= 0.0 ppa 

1 .o - 
1.5 - 
2.0 - 
2.5 

LOOSE, BROW (10 YR 4 / 3 )  SILTY SAND, TRACE OF SAND (.25 
COARSE) V E T .  ' I  1 1  /02/89 

11/02/89 

52235 
11/02/89 
0922 

NO RECOVERY. I 
LOOSE, BRWN (10 YR 4/31  SILTY SAND, TRACE OF FINE GRAVEL (.50 

b IN), VET. 

Hnu= 0.0 p p  
a = O  
6I' = 180 

LOOSE, BROVW (10 YR 4 / 3 )  SILTY SAND, TRACE OF FINE GRAVEL ( . S O  
5 I N ) ,  UET. 

WA 

- 
WA 

- 
NA 

- 
WA 

- 
1 .o 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

11/02/89 
0922 3.0 

11/02/89 
0922 3.5 

MEOIW DENSE, BROVW (10 YR 4/31 SILTY SAND, TRACE OF COARSE 
SAND (.25 IN), WET. 

Hnu= 0.0 pp~ 
a = O  C P  Br = 120 cpl  

a = O  C P  Br = 120 cpr 

H w  0.0 pp~ 

11/02/89 
0930 11.0 - 

11.5 
L_ 

15.0 - 
15.5 - 

M E D I M  DENSE, BROW (10 YR 4/31 SILTY SAND, TRACE OF COARSE 
SAND t.25 IN) ,  WET. 

MEDII4 DENSE 
SAND (.25 IN!, UET. 

BROW (10 YR 4/51 SILTY SAND, TRACE OF COARSE Hnun 0.0 p~ 
a = O  C P  ar = 120 CP 

a 1 0  epl ar 8 110-120~pl 
HW 0.0 ppll 

52240 
11 /02/89 
0930 

11 /02/89 a-l M E D I M  STIFF  GRAY (10 YR 4/11 CLAY, TRACE OF GRAVEL (.25 - 
L .so IN), M E D ~  PLASTICITY, MOIST. 

NOTES: 
W P L E S  COLLECTED PER ASTM STANDARD PENETRATlOll TEST. COLORS IDENTIFIED USING U S E L L  COLOR CURT. I 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 3637 
PROJECT W E R :  602 3.7 PROJECT NAME: FMPC R I / F S  

BORING W E R :  1212 COORDINATES: NORTH 680,483.60 EAST 1,380,175.69 DATE: 11/01/89 

GROUND ELEVATION: 579.78 GWL: D e p t h  N/A Datc/lime N/A DATE STARTED: 11/01/89 

EYGl NEER/GEOLOCI ST: E .  TROLL I NGER D c p t h  N/A Date/Time N/A DATE COMPLETED: 11/02/89 

D R I L L I N G  ETHCOS: AUGER (HOLLOU STEW) PAGE 3 OF 3 

b 

. . . . . . . . . . . . . . 
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I FIELD PERMEABILITY TESTS . .  
* . FALLING. H E A b  

I I 

/Wa, 
3637 

I I 

. .  

- .- 

I .o 
OS 

?* 
at' 

0.6 
n 
d 
I 
I 05 
0 .- . - .- 
c Q4 .- 
U z !  
' 
(3 Q3 
r 
I '  

8' 
2 02 

I e ..- 
I - '  
U 
K 

a 
rf 
W 
r 

Q I  

I 

H, = D ~ H  0 CASING TO WATER' AT T IME,  IN CAS{G t i  FROM~TOP 

Hz=O€ TH TO WATER IN CAS1 
CASING A T  TIME , 1, 

G FROM TOP 
0 



. . .  -- -- . - . . . . . . . . . . . . . . . . . . . . . . . .  -..- .. . -  
. .  . . '  

.. ............... . ............ . . . . . . . . . . . . .  ...- - - . _  - . . . . . . . . . . _ .  . . . . . _ . . _  . . . .  . _  

...-- --.. ..__ . _ -  . . . . .  ..._- . . . . . . . .  -... . . . . . . .  
* .  

...... .--. - ... _ _  ... ...- .... . . . . . . . . . .  .- . -  . .  - .. - .. .- 
..- -_ - l4'3 .__. . . ._. ' . . - -  _ .  . . . - . . . - - . - . . _ _ _ -  _.._ 

, . .  . ,.-- _..._ -.- ..... ..__. . . . . . . . . . . . . . . . . . . . . . . . . .  -_. 

.. ,. ' .. ._-- .-__..-_-_ ..-.. .__ .  ...-. ...... - ..................... .-.- 

. . . . . .  - . . . . .  

-- - . 
..... . - _ _  ...-. . . . .  

. . . . . . .  

_- .  ... 

. -.. . .  - . .  
. .  

.-_. . . . . . . . .  

.. ._ . . .  - - . . . . . .  - . . . . . . . . . . . . . . . . . . . . .  - - . - .. . . . . . . . . . . . . . . . . . .  .- . . .  

. 

. . .  

. . . .  

. . .  

. .  

__-._- --_ .................. --. ...... --- -. ..... ._--. ...... .-. ....... 

. . . . . . . . .  . _ _ _ .  .. - 

... - . . . . . . . .  

_-. . . .  

.I .- 

.... 

. . . . . . . .  -- . . .  

. . . . . . . . . . .  - . .  

. .  ___- . 
.................. 

............... -- - . .  - .. 
................. __ . - . - . . . .  

.............. .--- - .  . . . . . .  



3637 

TOP ---.--..-- 
0.0 
1 .o 
3.0 
4.4 

I(ONlTOR1NG UELL INSTALLATION RECORD 

PROJECT W E :  F e r n a l d  R I /FS  FIELD ENG./GEO.: W .  SLUSARSKI DATE: 06/04/89 
PROJECT NO. : 602.3.2 CHECKED BY : BO DATE: 07/02/89 

C NO. : 1213 N,E COORDINATES: 480519.86, 1380217.8 
NUMBER: 1213 DATE OF INSTAL.: 06/04/89 

BOTTOI - - - - - - - - - - -  
1 .o 
3.0 
10.5 
9.2 

: NONE NOTED IS CASING TEMPORARY?: No 
TES CannENTS: CASING TYPE : PIEZWETER 

CASING D I M . :  2.0 I n .  ID 
CASING SIZE(S) USED: ( in F e e t )  

SIZE: 4 1 FROM: 0.0 TO: 10.5 
SIZE: N/A FROM: N/A TO: N/A 

I I 

VEL1 DESCRIPT 

RISER P IPE DIAMETERS: 
0.0.: 2 5/16 In. 1.0.: 2.0 In. 

I 
TOTAL PERFORATED AREA: 4.8 F t .  2ND P IPE SECTION: N o t  N o t e d  
NOTES/CWENTS: 3RD P IPE SECTION: N o t  N o t e d  

PROTECTIW SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 7.0 In. 
PROTECTIVE P IPE 0.0.: 4 3/ In. 

OTHU PROTECTION (*  NOTED BELOW) I 
NONE 

I TEM 

TOP OF RISER P IPE 
GROUND SURFACE 
BOTTW OF PROTECTIVE P IPE 

BOREHOLE F I L L  MATERIALS 

I B e n t o n i  t e  P e l  l e t s  
Sand 

PERFORATED SECTION 

E L L  T I P  
BOTTOM OF BOREHOLE 
tul AFTER I N S T A L U T I W  

-.--.-----_-__._.._-.------- 

hS THE M L L  FLUSHED AFTER I N  

DISTANCE ABOVE/BELOU 
GROUND SURFACE --__-._.-_-.___.-_-.-. 

0.2 F t .  

0.7 F t .  
0.0 

ALLATIOW? : No 
UAS A SENSITIVITY TEST PERFORMED ON THE UELL : No 

ELEVATION 
MSL 

8-157 

3 3 4  



-- 
wsIunoN twm OC- c4 -e? FERNALD RVFS 

INSTAllATlON DLACRMI - _ - _  
UONITORING W R L  NO. 

1 1 1 3  

UH) P A W  
-2LL n. 

TWff S C R E W  4.4 
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3637 FERNALD RI /FS VISUAL C U S S l F I C A T l O W  OF SOILS 

BORING NWBER: 1213 COORDINATES: NORTH 4 8 0 , 5 1 9 . ~  EAST 1 , 3 8 0 , 2 1 7 . ~  DATE: 06/04/a9 

GROUND ELEVATION: 579.60 GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 06/04/89 

ENGINEER/ GEOLOGIST: H. SLUSARSKI D e p t h  #/A Dete/Time Y/A DATE UIIIPLETED: 06/04/89 

DRILLING METHODS: AUGER (HOCLOU STEM) PAGE 1 OF 3 
L 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

M E D I M  DENSE, CREY/BROVW (10 YR 5/21 WELL GRADED GRAVEL-SAND 
E MIXTURE, SOnE GRAVEL ( .SO - 1.0 I N )  DAMP. 

- 
D 
'E 
P 
T 
H 

- 
0.5 I NO RECOVERY OVER INTERVAL (.5 - 1.0 FT). 

1 .o - 
1 .s - 

2.0 

17257 
06/04/89 
0817 

20 

VERY STfFf BROHl (10 YR 4/41 S I L T Y  CLAY, TRACE GRAVEL (-25 - 
.SO IN)  PA,& 1.7  FT. 
VERY STlf f ,  DARK GREY (10 YR 3/2) S l L T Y  CLAY, TRACE GRAVEL 
t . 3  - .50 7N.) DAMP. 

13 NO RECOVERY OVER INTERVAL (2.0 - 2.5 FT). 

2.5 - 
3.0 - 
3.5 

14 

y 06/04/89 

4.0 

15 NO RECOERY OVER INTERVAL ( 4 . 0  - 4.5 F T ) .  

4.5  

3 I MEDIW STIFF, OLIVE-BROW (5 Y 4 / 3 1  SILTY CLAY: DAMP. 

5 .O 

4 
5.5 - 

6.0 - 

6.5 - 
1.0 - 
7.5 - 
8.0 - 

17266 c 
0904 

17267 3 . 

0906 

17268 3 

0906 
17269 4 

0906 

lRTO 5 

oood 

06/04/a9 

06/04/89 

04/04/89 

06/04/a9 

M/U/W 

NO RECOVERY OVER INTERVAL (5.5 - 6.0 FT). 

STIFF, OLIVE-GREY (5 Y 4/21 SILTY CLAY, DAMP. 
12 

STIFF, OLIV€-GREY/BRW ( 5 1  5/21 S I L T Y  CLAY, DAMP. 
12 

NO RECOVERY OVER INTERVAL (7.0 - 7.5 FT) .  

MEDIW DENSE, YELLW-BROHI  (10 YR 4/41 SAND-SILT MIXTURE, UET. 
18 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATIOY TEST. COLORS IDENTIF IED USING LUYSELL COLOR CMRT.  I 
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A - 3 8 4  

2 OF 3 I 

FERMALO RI/FS 

MA H n u = O  
a = Q  I Br = 80-120 cm 

MA H m = O  PPn 
a = O  cm Br = 80-120 cpa 

Br = 80-120 cm 
MA H n u = O  ppa 
HA a = O  cpn 

.. .... 

, 
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PROJECT III)(BER: 602 3.7 

BORING U B E R :  1213 
GROUND ELEVATION: 579.60 

E l  
C Y  
o c  
V H  
E E  
R S  
Y 

. .. PROJECT NAME: FWPC RI /FS  

COORDINATES: NORTH 480,519.86 EAST 1,380,217.86 DATE: 06/04/89 

GWL: D e p t h  N/A D e t e / T i w  N/A DATE STARTED: 06/04/89 

S 
u .Y 
S H  
C B  
s o  

L 

ENGINEER/GEOCOCIST: M. SLUSARSWI D e p t h  N/A Dete/Time N/A 

DRILLING METHQ)S: AUGER (HOLLOU STEW) 
R I  

CL STIFF, OLIVE-GREI/BR(MI ( 5 1  5 /2 )  S I L T Y  CLAY, D M P .  
2 

DATE COMPLETED: 06/04/89 
PAGE 3 

I I 

T 
S 
F 

1.5 

- 

OF 3 

REMARKS 

nu= 20, ppl 
0 0  cpr r = 120-lcocm 

D FROW INTERVAL 6 

... 

A - 3 8 5  



~ : . .  
I . .  . . .  

:. e: * .  . FIELD PERMEABILITY TESTS 

! r  . 2 
RADIUS OF WELd,p/ = \ Iu HYDRAULIC 

' 1 RAOIUS OF TEST BORING, R =L 1-3'3Fr CoNOUCTl V i  T Y, 1 
HEIGHT OF CASING (KEF. LEVEL) 

ABOVE GROYND SURFACE, Hc 

o a O e i 3 f r  - 

0.0cr . 

*CASEO HOLE 
OEPTH TO BOTTOM OF TEST POCKET, L I 'OtC'fr  

OEPTH TO TOP OF JE$T POCKET, ~2 b e ? % - !  S.4; PERFORATE( 
LENGTH, L I  

sl?!i pr I OEPTH TO GRO~NOWATER"TABLE . 
0- 

FROM TOP; OF C A S I h G ,  H 

ELAPSED * DEP.ljH TO WATER 
TIME 4N CASING 

t . H  
S i X P I J  . FEET 

! 

I -  

t . '  

l..C 
03 

00 

. Q7 

0 
U 
w 
r 

0.1 

. i '  

0 

C .  

. .  

HI 

1 . -.-. 

TH TO WATER IN CASIt 
CASING A T  TIME , 12 

8 .S6 I ,-b 
UNCASEO OR 
EXTENSION OF 

JG FROMjTOP 

i FROM TOP 
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3637 

TOP 

0.0 
1 .D 

8.0 
5 .O 

WONITORINC M L L  INSTALLATION RECORD 

PROJECT NAHE: Fernald RI/FS F I E L D  ENGJCEO.: 1. S I N F I E L D  DATE: 05/23/89 
PROJECT NO. : 602.3.2 CHECKED BY : ED DATE: 061051a9 

N,E COORDINATES: 4ao359.18, 1380267.4 
DATE OF INSTAL.: 05/26/89 

IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING WELL 
U S I N G  DIAH.: 2 In. I D  
CASING SIZE(S)  USED: (Units N/A) 

S IZE:  N/A FROM: N/A TO: N/A 
S I Z E :  N/A FROM: N/A . TO: N/A 

601 To(I - - - - - - - - - - -  
1 .o 
5.0 

20.0 
8.0 

WELL DESCRIPTI 

TYPE: )IOU11 

AVG. S I Z E  OF PERFORAT 
TOTAL PERFORATED AREA: 
NOTES/CMENTS:  

RISER J O I N I N G  METHOD: FLUSH - THREADED 

RISER P I P E  MATERIAL: SCHEDULE CO PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 10.0 F t .  
O.D.: 2 1/C In. 1.0.: 2 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

COMMENTS 

JOINT 
. . . . . . . . 

PROTECTION SYSTEM 

RISER PROTECTIVE P I P E  LENGTH: 5 F t .  OTHER PROTECTION (* NOTED B E L W )  
PROTECTIVE P l P E  O.D.: C 3/ In. 1 

LOCKING - HINGED COVER 

ITEM 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOI OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS .--.--_-------___.-_-.------ 
G r o u t / S l u r r y  
B e n t o n i t e  P e l l e t s  
Send 

PERFORATED SECTION 

YELL T I P  
BOTTOI OF BOREHOLE 
CY1 AFTER lNSTALLATlOW 

45 THE WELL FLUSHED AFTER l N  TALLATION? : NO 
.WAS A S E N S I T I V I T Y  TEST PERFORMED ON THE YELL : N o  

TOP I BOTTW 

Report D a t e  : 15-OCT-00 



I N S U T l O N  DUcFuLl 
UONfTORING W E U  NO. 

Iaav 

’ 0 0 0  
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V1SUAL CLASSIFICATION OF SOILS FERNAU) R I /FS  

PROJECT NUMBER: 602 3.7 PROJECT NAME: FHPC RI /FS  

BORING WWBER: 1224 . COORDINATES: NORTH 480,359.18 EAST 1,380,267.481 DATE: 05/16/89 

GROUWD ELEVATION: 580.50 W L :  D e p t h  Y/A Dete /T ime  N/A DATE STARTED: 05/15/89 

ENGINEER/GEOLOGIST: 1. SINFIELD D e p t h  N/A Dete /T ime  N/A DATE COMPLETED: 05/16/89 

DRILLING RETHOOS: 8-45, HOCLW STEM AUGER WITH S P L I T  SPOW PAGE 1 OF 3 
I 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

LOOSE, GRAVEL, WET, MASSIVE. 
I 

VERY STIFF, B R M I S H  YELLOW (10 YR 6/61 LEAN CLAY, CL-DRY, 
1 MASSIVE MEDILM PLASTIC, WITH S ILT ,  MOTTLED. 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
w 

- 
CL 

D :  
E i  

* p i  
T i  
H i  

- 
0.5 

1.0 

T 
S 
F 

REMARKS 

NA H w O  PP 
a = O  I 0r = TOO 

6 

0 5 / i 5 / 8 9  
1515 1.5 - 

2.0 

- 
6 

- 
CL 

- 
CL 

s'" 0r = E O - ~ O O C ~  

0r = ~ O - ~ O O C ~  

8 
~ ~~~~ 

VERY STllf, BRWMISH YELLOW (10 YR, 6/61, LEAN CLAY, CL-DRY 
MSSIVE, MEDIW PLASTIC W I T H  SILT,  MOTTLED TO GRAYISH BRWN'(2 

2.5 - 
3.0 - 
3.5 

17502 
05/15/89 

1530 

9 NO RECOVERY, NO SAMPLE TAKEN. I - 
7 17503 

05/15 /89  
1560 

V E R Y  STIFF, GRAYISH B R W N  (2.5 Y 5/21 MOTTLE0 LEAN CLAY, 
CL-DRY, MASSIVE, M E D I M  R M T l C  f0 OLIVE GRAY {5 Y, 412). ' I  CL 

E T  05/15/89 
CL 

- 

- 
EL 

k.0 

10 

5.5 - 

5.0 - 

5.5 - 
6.0 - 
6.5 - 

7.0 - 

7.5 

17506 
05/15 /89  

1545 

7 S T I F F  TO VERY S T I F f ,  OLIVE GRAY (5 Y, 6/21 TO 0RWNlSH Y E L L W  
(10 YR, 618) LEAN CLAY, DRY MASSIVE, MEDIUl PLASTIC. 2.4 a = 0 

0r = 320-3aocp 
17507 

051 15/89  
1545 

8 
~ 

NO RECOVERY, NO SAMPLE TAKEN. I - 
9 NO RECOVERY, NO SAMPLE TAKEN. I 17508 

05/15/09 
1545 

17500 
05/15 /89  

1610 

I T S 1 0  
051 1 5 /89 

1610 

- 
2 CL STIFF, DRY OLIVE GUAY (5 Y 4/21 TO BRWNISH YELLW (10 YR, 

618) LEAN tLAY, MASSIVE, M E b I W  PLASTIC. 2 

STIFF, DRY OLIVE GRAY (5  Y 4/21 TO BROUUISH YELLW ( i o  YR, 
2 6/81 LEAN bLAY, RASSIM, W E b l W  PLASTIC. 

- 
3 EL 

NO RECOVERY, NO W L E  TAKEN. 

S T I F F  OLIVE GRAY (5 Y 
LEAN b y ,  DRY, RASSIvf, M E D I W  PLASTIC. 

4/21 TO BROWNISH Y E L L W  (10 YR, 6 /8 )  4 1.1- H n r ~  0 P P  
1.7 la = 0 C P  ir = 300-UOcm 6.0 

NOTES: 

343 



3637 FERNALD RI /FS VISUAL CLASSIFICATION OF S O I L S  

PROJECT NWBER: 602 3.7 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 1224 COORDINATES: NORTH 480.359.18 EAST 1.380.267.481 DATE: 05/16/89 

DATE STARTED:. 05/15/89 

DATE COMPLETED: 05/16/89 

GROUND ELEVATIOU: 580.50' GUL: D e p t h  Y/A Detc/Time N/A 

ENGINEER/GEOLOC I ST : L . SI NF I ELD D e p t h  W/A Dste/Time W/A 

DRILLING E T H O S :  6-45, H O L L W  STEM AUGER WITH S P L I T  SPOON PAGE 2 OF 3 

S 
U Y  
S M  
C B  
s o  

L 

T 
S REMARKS 
F 

1.1- Hnu= 0 P P  
1.7 a = 0 cpn 

6r 300-340cpn 

- 
CL STIFF,  O L I V E  CRAY (5 Y 

LEAN CLAY, DRY, MASSld, M E D I M  PLASTIC. 
4/2) TO BROMISM Y E L L W  (10 YR, 6/01 m 05/.15/89 

NO RECOVERY, NO SAMPLE TAKEN. 

STEFF WIVE GRAY (5 Y 
L€NI &AT, DRY, MSSlVt!, M E D I W  PLASTIC. 

4/2) TO BRWNISM YELLOU (10 YR, 6/8) 

- 
CL STIFF-, OttVE GRAY (5 Y, 4/21 TO BROHllSH Y E L L W  (10 YR, 6/8) 

L E N  CLAY, DRY, HASSIVE, MEDIUn PLASTIC. 

6r = 3 0 0 - U O c m  

- 
M E D I M  DWSE, S I L T ,  WET, MASSIVE. 

05/16/89I i n l a  (18 

0830 
2.6- HW 0 ppll 
3.3 a = 0 C P  

2.6- H f i w  0 ppr 
3.3 a = 0 C P  

2.6- HW 0 PPI 
3.3 a = 0 C P  

3.0 a = 0 C P  ~r = 3oo-~oocm 

6I' = 300-400~p 

6r = 300-400cp 

6r = 300-4OOcp 

2.6- HW 0 ppr 

VERY S T I F F ,  BROWNISM Y E L L W  (10 YR, 6/81 TO GRAY (10 YR, 4/11 
LEAN CLAY, DRY, W I T H  T H I N  (1/4 I N )  SILT LAYERS-WOIST. 

VERY STIFF,  BROWNISH Y E t L W  (10 YR, 6/8) TO GRAY (10 YR, 411) 
LEAN CLAY, DRY, YITM T M #  (I/& I N )  S I L T  LAYERS-WOIST. 

VERY S T I F F ,  BROWNISW Y E l L W  (10 YR, 6/81 TO GRAY (10 YR, 4/1) 
LEAN CLAY, DRY, WITH T H I N  (114 IN) S I L T  L A Y E R S - M I S T .  

CL 

- 
C L  

- 
C L  

C L  

11.0 - 
11.5 - 
12.0 

0 5 / 1 6 / 8 9 I  50792 11 I18 

0830 

05/16/89 
0830 

~ ~~ 

VERY S T I F F ,  GRAY {IO YR, 4 / 1 ) L f A N  CUI, DRY, MASSIVE, MEDILM 
PLAST I C .  OS/ 16/89 

2.6- HW 0 
3.0 a = 0 c L I  I 6K' = 300-COOcm 

VERY STIFF,  GRAY (10 YR, 4/11 LEAN C U I ,  DRY, MASSIVE, MEDIUM 
PLAST I C .  

M E D l l M  DENSE, S I L T Y  SAND, YET, MASSIVE. 50796 
05/1 6/89 

13.5 I 0840 I l6 11' a = O  
6r = 300-4OOcpn 

LOOSE, COARSE SAND, YET,  MASSIVE YITM SILT. 

LOOSE, COARSE SAND, WET, MASSIVE Y l T H  S I L T .  

6r = 3004OOcpn 

6I = 300-400cpn 

a = O  
6r 3 0 0 - 4 0 O c p a  

50798 
05/16/89 

14.5 I 0050 I 112 

sw LOOSE, COARSE SAND, WET, MASSIVE w i n  SILT. 
05/16/89 

05/16/09 
0915 

15.0 - "/"1"11 
6r 320-38Ocpn 

~~ 

VERY STIFF,  B R O H l l S H  Y E L L W  l o  YR, 6/81. 

15.5 
~ 

NOTES: 

A - 410 

344  



FERNALD R l / F S  

PROJECT NW8 

W I N G  NI 
...- -. - 

3637 VISUAL C U S S I F I C A T I W  OF SOILS 

IER: 602 3.7 PROJECT NAME: FMPC RI /FS 

WWWD tLCVATIOW: 580.50 WL: D e p t h  M/A D a t e / T i m e  N/A 

D e p t h  M I A  D s t c / T i m e  N/A C w b l W t t R / G t M O G I S T :  L. SINFIELD 

MBER: 1224 COORDINATES: NORTH 680,359.18 EAST 1,380,267.68 IATE: 05/16/89 

I I 

50804 
05/16/09 

7.5 1 0925 I lC 1’’ 
I I I .  

50806 
OS/ 16/89 

50807 
05/16/89 

I I I 

50809 
05/16/89 

MEDIUI  DENSE, SILTY COARSE SAND, WET, MASSIVE. 

MEDIUI  DENSE, SILTY COARSE SAND, WET, MASSIVE. 

I&Df#l QEIlSE, S ILTY COARSE SAND MASSIVE, WET GRADING TO m t w  DENSE, SILT, MASSIVE, GRAY (io YR, 4/11. 

AND, MASSIVE, UET GRADING TO 
GRAY (10 YR, C/l). 

MEDIM DENSE TO DENSE, SILTY COARSE SAND, MAssrvE, ET. 

ATE STARTED: 05/15/89 
ATE COMPLETED: 05/16/89 

AGE 3 OF 3 

MA H-0 PPI 
a = O  C P  I er = 320-380~~ 

MA H w O  ppn 
a = O  cpn er = 320-38o~pm I 

B O T T o l  OF BORING 20.0 
IOTES: 

J 

A - 411 



I 

I 
*CASEO HOLE i * i l ~ + .  .  PERFORATE^^ 

8 .76r r  

I 
HYORAUL I C - - 4@= .333frCONOUCTlVITY, K 

~ADIUSOF WEL~,P/ = %;? - a =-- - 
IADIUS OF TEST BORING, R 
{EIGHT OF CASING (REF. LEVEL) 

ABOVE GROYND SURFACE, Hc 

-- 
'L.pFr 

2,3 a& t .  - = * . * $  
EPTH TO BOTTOM OF TEST POCKET, L I  
EPTH TO TOP OF JEFT POCKET, ~2 
EPTH TO GROUNDWATER TABLE a 

I 
FROM TOPI OF CASlEtG , H, 

I 1 

I LAPSED * DEPTH TO WATER 
IN CASING 

. t i .  
-. . J;O 

09 

00 

0.6 
n 
(3 
I. 
I 09 

UNCASEO OR 
EXTENSION OF 

- c 2 .  

_' 1 i -- 
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I#IWITORIWG VEIL I N S T A L U T I O N  RECORD 

PROJECT NAME: F e r n a i d  R I / F S  F I E L D  ENG./GEO.: L. S I N F I E L D  DATE: 05/26/89 
PROJECT NO. : 602.3.2 CHECKED BY : ED DATE: 06/05/89 

NG NO. : 1228 N,E COORDINATES: 480301.15, 1380298.9 
BER: 1228 DATE OF INSTAL.: 05/25/89 

D R I L L I N G  

TYPE OF BIT:  AUGER B I T  
IS CASING T W O R A R Y ? :  N o  
CASING TYPE : MONITERING WELL 
U S I N G  D I U . :  2 In. I D  
CASING S I Z E ( S )  USED: (Units N/A) 

S IZE:  N/A FROH: N/A TO: N/A 
SIZE:  N/A FROH: N/A TO: N/A 

WELL DESCRIPTI 

PERFORATION TVE: Slo ts  
AVG. S I Z E  OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 4.8 F t .  
NOTES/COWWENTS: 

RISER P I P E  HATERIAL: SCHEDULE 40 PVC 
RISER P I P E  DIAHETERS: 

LENGTH OF 1ST P I P E  SECTION: 9.8 F t .  
O.D.: 2 1/C In. I.D.: 2 In. 

2ND P I P E  SECTION:.Not N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

C W E N T S  

RISER JOINING METHW: FLUSH - THREADED JOINTS I 
PROTECTION SYSTEM 

RISER PROTECTIVE P I P E  LENGTH: 1.0 F t .  I OTHER PROTECTIW (*  NOTED BELOU) 
PROTECTIVE P I P E  O.D.: 4 3/ In. I 

1-TYPE LOCKING TOP W l T R  RUBBER 

I TEW DISTANCE ABOVE/BELOU 
GROUND SURFACE _--___.-.______.-__.----..-- --.-____.-___----_-____ 

TOP OF RISER P I P E  -0.2 F t .  
GRCUND SURFACE 0.0 
BOTTOH OF PROTECTIVE P I P E  1.0 F t .  

BOREHOLE F I L L  HATERIALS 

Grout/SLurry 
B e n t o n i t e  P e l  lets 
Sand 

PERFORATED SECTION 

YELL T I P  
B O T T o l  OF BOREHOLE 
GUL AFTER I N S T A L L A T I W  

AS THE UELL FLUSHED AFTER I N  
W S  A SENSITIVITY TEST PERFORMED OY THE UELL : N o  



T 

c --- 

FERNALD RVPS - - - a 7  INSUlAllON O U W  
UOMOFUNC W U  NO. 
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FERNALD RI/FS - VISUAL CLASSIFICATION OF SOILS 

PROJECT WUlBER: 602 3.7 PROJECT NAME: FMPC RI /FS  

BORING NWMBER: 1228  COORDINATES: NORTH 480,301.15 EAST l ,W,ZpS.W(  DATE: 05/24/89 

GROUND ELEVATIOU: 579.79 I M: Depth N/A Dete/Time U/A I DATE STARTED: 05/24/89 I 
ENGINEER/GEOLOGIST: L. SINFIEU) Depth N/A Date/Time N/A DATE COMPLETED: 05 /26 /89  

DRILLING HETHQ)S: 6-45, HNLOW STEM AUGER WITH SPLlT SPooIl PAGE 2 OF 2 
I 

.L 

S 
U Y  
S M  
C B  
s o  

L 

VERY STIFF TO U R D  BROWNISH YELLOU (10 YR 6/8) TO LIGHT GRAY 
(10 YR 7/11 SILTY CLAY, DRY, MEDIUM PLASTIC, 1/4 I N  MOIST SILT  

3.3- 
4.3 

3.3- 
6.3 

2.6- 
3.2 

- 

- 

CL 

- 
CL 

CL 

VERY STIFF TO HARD BROWNISH YELLOU (10 YR 6/81 TO LIGHT GRAY 
( i o  YR 7/11 SILTY CLAY, DRY, MEDIUM PLASTIC, 114 IN HOIST SILT 

6r = 100-12ocpn 

6r = 80-120 cpn 

YE& STGFLYELLOWISH 6 R W  (10 YR 5 / 4 1  SILTY CLAY, VERY 
S t l G W L V  WOIST,  CUSSIVE, MEDIUM PLASTIC, 1/4 I N  SILT LAYERS- W 

17603 
05/24/89 2 4  

P.5 1440 2 4  

17604 17 
05/24/a9 24 18 

10.0 I 1440 I 24 I VERI S t i f f  
SLIGHTLY nblST, MASSIVE, MEDIUM PLASTIC, 1/4 I N  S ILT  LAYERS- W 

YELLOWISH 6RWN (10 YR 5 /41  SILTY CLAY, VERY CL 

- 
UI 

- 
WL 

2.6- HW 0 

3.2 la 6r = = 80-120 0 $1 cm 
2.6- H w  0 

2.6- 6r = 80-120 cpm 
3.2 la = 0 

VERY STIFF YELLOUISH B R W N  (10 YR 5/41, SILTY CLAY VERY 
SLIGHTLY &ST, MASSIVE, MEDIUM PLASTIC, 1 /4  I N  S l L f  LAYERS * 

SAND - WET. 

LOOSE, GRAY (10 YR 6/11 SILT, WSSIVE, YET. 

Br = 8 0 - 1 2 0  cpn 

WL LOOSE, GRAY (10 YR 6/1 MASSIVE, YET. 

LOOSE TO MEDIW DERSE GRAY (10 YR 6/11 SILT, MASSIVE, WET, 
GRADES TO SILTY SARD AT BASE, MMSIVE dT. 

I I I 

52477 

18 

13.0 1 O!$l/ j: 
52479 

05/24/89 
13.5 1505 

~ -~ ~~ 

LOOSE TO MEDlW DENSE, GRAY (10  YR 6/11 
GRADES TO SILTY SAND AT BASE, MASSIVE 41. 

NO RECOVERY, NO SAMPLE TAKEN. 

SILT, MASSIVE, KT, 

52480 14 
05/24/89 16 18 

14.0 I 1515 I 18 I HEDIW DENSE, COARSE SAND, WITH SILT, WET, Gsiive, SRAY ( i o  
YR 6/11. 4 - 0  

6r = 80-120 cpn 
MEDIUM DENSE, COARSE SAND, WITH SILT, YET, MASSIVE, GRAY (10 
YR 6/11. 

Br = 80-120 ~ p n  
I I I 

52482 14 
05/24/89 16 18 

15.0 1 1515 I 18 I STIFF, GRAY (10 YR 6/11 LEAN CLAY, WITH SILT, DRY WITH GRAVEL. CL . 1.2 H r v  0 
a - 0  I 6r = 80-120 cpn 

BOTTOW OF BORING 15.0 

NOTES: 

3 5 1  A - 421 
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FIELD PERMEABILITY TESTS 
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I FALLIN.G HEAD* . I  
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ITEM 

_-.--__-._----_.__..________ 
T O P  OF RISER P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE P I P E  

3637 

DISTANCE ABOVE/BEtOV 
GROUND SURFACE 

2.0 F t .  

2.7 F t .  
0.0 

MONITOR1NG WELL INSTALLATION RECORD 

TOP 

0.0 
0.5 
5 .O 
8.0 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENC./GEO.: H. SLUSARSKI DATE: 10/19/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE : 10/26/89 

B O T T W  __-_____.-- 
0.5 
5.0 
20.0 
<20.0 

G NO. : 1231 N,E COOROINATES: 480236.98, 1380209.4 
DATE OF INSTAL.: 10/18/89 

D R I L L I N G  METHaO: AUGER 
P R i L L l N G  FLUIDCS) USED: NONE NOTED 

W T E S  C W E N T S :  

TYPE OF B I T :  8.0 IN. H O L L W  STEM 
IS CASING TEMPORARY?: No 
CASING TYPE : PIEZWETER 
CASING D I M . :  2.0 In. 
CASING SIZE(S) USED: ( in F e e t )  

S IZE:  4.2 FROI: 0.0 TO: 20.0 
SIZE:  N/A FRW: N/A TO: N/A 

I 

WELL DESCRIPT 

RISER P I P E  DIAMETERS: 
PERFORATION TYPE: SLots 0.0.: 2 5/16 In. 1.0.: 2.0 In. 

TOTAL PERFORATED AREA: 12. F t .  ZND P I P E  SECTION: 10.0 F t .  
NOTES/COMEYTS: 3RD P I P E  SECTION: N o t  N o t e d  I 

I I RISER JOINING METHOD: SCREW TYPE FLUSH JOINT THREADED 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 F t .  
PROTECTIVE P I P E  0.0.: 4 5/ In. 

OTRER PROTECTION (* NOTED BELOW) I 

BOREHOLE F I L L  MATERIALS ------__-_.___--_._.---.-... 
C r o u t / S l u r r y  
B e n t o n i t e  P e l l e t s  
Send 

PERFORATED SECTION 

YELL T I P  
BOTTOM OF BOREHOLE 
CVL AFTER INSTALLATIO(I 

I 
LS THE WELL FLUSHED AFTER INSTALLATION? : N o  

WS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : N o  

B - 1 B  R e p o r t  D a t e  : 15-OCT-90 I 
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FERNALD RI /FS  VISUAL CLASSIFICATION OF SOILS 3637. 
I PROJECT WUlBER: 602 3.7 I PROJECT NAME: FHPC RIIFS 

e- 
~ ~~ ~~ 

TeoRi~ WU~SER: IUI I COORDINATES: NORTH 480.236.98 EAST 1.380.209.431 DATE: 10/17/89 
GROUND ELEVATION: 580.09 WL: Depth N/A Dete/Time N/A DATE STARTED: lo/ 17/89 
ENGINEER/GEOLOGIST: W. SLUSARSKI Depth N/A . Dete/Time N/A DATE CWPLETEO: 10/18/89 
DRILLING METHODS: AUGER (HOLLOU STEM) PAGE 1 OF 3 

I I I l l  

17655 5 
lo/ 1 8/ 89 

11.5 I 1407 I 
1 O /  18/89 

4 . 5  1407 
17658 12- 
10/18/09 

15.0 I 1412 I 
17659 15 

lo/ 18/09 
15.5 I 1612 I 

17660 17 
1 O/ 18/09 

16.0 I 1412 I I r n  10/18/89 

17662 6 
1 O /  18 / 89 

17.0 ' 1  IUS I 
W10109 

10/ 18/80 

VERY STIFF, OLIVE-GREY (5 Y 6/1) SILTY CLAY. TRACE SAND, TRACE CL 
6 FINE GRAVEL C.25 I N )  DAHP. 

6 
VERY STIFF, OLIVE-GREY (5 V 4/11 SILTY CLAY, TRACE SAND, TRACE 
F INE GRAVEL (.25 I N )  DANP. I I cL 

VERY STIFF, OLIVE-GREY (5 Y 511) SILTY CLAY, TRACE SAND, TRACE 
FINE GRAVEL (-25 IN )  DAW. 

CL I 
'6 

VERY STIFF, OCIVE-6RfY (5 Y &/I) SILTY CLAY, TRACE SAND, 
F INE GRAVEL C.25 IN) DAMP. 

~ 

TRACE I cL- 

VERY S T I F F  OLIVE-GREEN-BROW (2.5 Y 6/41 SILTY CLAY, TRACE CL 
'6 SAND, TRACE FINE GRAVEL C.25 IN) DAMP. 

I NO RECOVERY. 

, 

M E D I W  STIFF, OLIVE-GREEN (5 Y 4/21 SILTY CLAY, T R A Q  SAND, CL 

16 
DAW.  

I 
6 DAMP. 

MEDIUM STIFF, OLIVE-GREEN (5 Y 442) SILTY CLAY, TRACE SANO, CL 

M E D I W  STIFF, OLIVE-GREEN (5 Y 4/21 SILTY CLAY, T R A Q  SAND, 
DAW.  I I cL 

WEDIIA S T I F F ,  OLIYE-8RWN (2.5 Y 5 / 4 )  SILTY CLAY, SOME SAND, 
HOIST. I I cL 

NO RECOVERY. 
~ 

I 

2.0 

- 
2.0 

1 .o 

- 
1 .o 

- 
1 .o 

- 

- 

HWF 0 ppn 
a = o  cpn 
8r 150-200~pn 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATIW TEST. COLORS IDENTIFIED USlNG WWSELC COLOR CIMRT. 

I A - 427 

356 



2 OF 3 

Br = 150-2OOcm C P  

ppn 1.0 Hnu= 0 
C P n  a = O  

PPn 1.0 Hnu= 0 
cpn a = O  

8r 150-2OOcpn 

Br = 1 5 0 - 2 0 0 c ~  

PPn 
cpn 

MA H w -  0 
a = O  Br = I S O - ~ O O C ~ ~  I 

I 

PPn 
cpn 

PPn 
cpn 

MA H n u = O  
a = O  

MA H w O  
a = O  

8r = 150-2oocpn 

sr = i s o - 2 0 0 ~ ~ 1  

PPn MA H w O  
a = O  CPn fir = 80-120 cpn 

a = O  C p n  
8r = 80-120 cpn 

plm MA H n u = O  

a = O  
8r = 80-120 c m  

A - 428 

7 



FERNALD RI/FS VISUAL CLASSIFICATIOW OF SOILS 3637. , 
PROJECT W B E R :  602 3.7 PROJECT NAME: F W C  RI /FS 

BORING W B E R :  1231 COORDINATES: NORTH 480,236.98 EAST 1,380,209.43 DATE: 10/17/89 

GROUND ELEVATION: 580.09 Guc: Depth . NiA Dete/Time N/A . DATE STARTED: io/i7/a9 

ENGINEER/CEOLOGIST: M .  SLUSARSKI 1 Depth Y/A Date/Time N/A I DATE CWPLETED: 10/18/89 I 
DRILLING METHQ)S: AUGER (HOLLOW STEW) I PAGE 3 OF 3 I 

LOOSE, G R E E N I S H - Y E L L W - B R W  (2.5 Y S/4) POORLY GRADED S I L T Y  
SAND, V E T .  

6.0 

52503 LOOSE, GREENlSH-YELLW-8RWN (2.5 Y 5/41 POORLY GRADED S ILTY 
SAND, WET. 
MEDIUM STIFF ,  GREY (5 Y 5/2) CLAYEY SILT SOnE SAND YET. 

I I I 

t REDIN STJFF. GREY (5  Y 5/21 CLAYEY SILT S W E  SAND. WET. 

I F F ,  GREY (5 Y 5/21 CLAYEY S ILT  SOnE SAND, LET.  

52507 18 VERY STIFF,  GREY (5  Y 5 / 2 1  SILTY CLAY, SOnE SAND, TRACE GRAVEL 
10/18/89 . 6 (.25 IN) DAMP. 

8.5 1567 

52508 MEDIIM DENSE, GREY (5  Y s/Z) UELL GRADED SAND, TRACE GRAVEL I iw;/89I lo 16 I C.25 IN) WET. 
9.0 

52509 HEDIUM DENSE, GREY (5 Y 5/21 UELL GRADED SAND, TRACE GRAVEL I i~11;/891 9.5 
16 I (.25 IN) WET. 

52510 MEDIUM DENSE, GREY (5 Y 5 / 2 1  E L L  GRADED SAND, TRACE GRAVEL I i w y ” 9 J  ’ 16 1 C.25 IN) WET. 
‘0.0 

- 
S u v .  

S M  
C B  
s o  

L 

- 
SP 

- 
SP 

ML 

SP 

SP 

- 
SP 

- 
CL 

su 

- 
su 

- 
su 

- 

NA H w O  
a = o  I 13r = 80-150 cpn 

= o  13r = 80-150 cpn 

13r = 80-150 cpn 

13r = 80-150 cpn 

2.0 H w  0 
C P n  

BOTTW OF BORIWC 20.0 

NOTES: 
SAnPLES COLLECTED PER ASTM STANDARD PENETRATIOW TEST. COLORS IDEYTlF fED Wlffi -SELL COLOR CHART. 

A - 429 358 



FIELD PERMEABILITY TESTS 
1231 

3637 

0 

! . .  
* .  

TH TO WATER IN CAS1 
AT T I M E ,  t ,  

'H2= DE TH TO WATER IN CAS1 
O T C A S I N G  AT T IME,  lz 

. . .  
. *  359 
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* MONITORING WELL INSTALLATION RECORD 

PROJECT NAME: Fernald R I / F S  F I E L D  ENG./GEO.: L. SIWFIELD DATE: 06/01/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 07/02/89 

ING NO. : 1233 N,E COORDINATES: 480245.01, 1380269.3 
DATE OF INSTAL.: 06/01/89 

: NONE NOTED 

E L L  DESCRIPT 

DIAMETER OF PERFORATED SECTION: 
PERFORATIOU TYPE: Slots 
AVG. S IZE  OF PWFORATIOWS: 0.020 (In.) 
TOTAL PERFORATED AREA: 13. F t .  I NOTES/CWENTS: 

I RISER JOINING METHW: FLUSH - THREADED 

TYPE OF BIT:  AUGER B I T  
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING WELL 
CASING D I N . :  2 In. I D  
CASING SIZECS)  USED: ( U n i t s  N/A) 

SIZE: N/A F R W :  N/A TO: N/A 
SIZE: N/A FROM: N/A TO: N/A 

RISER P I P E  MATERIAL: SCHEDULE 40 PVC 
RISER P I P E  D I M E T E R S :  

LENGTH OF 1ST P I P E  SECTION: 7.0 F t .  
0.0.: 2 1 / 4  In. I.D.: 2 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

COnnENTS 

JOINTS 
I 
PROTECTION SYSTEM 

RISER PROTECTIVE P I P E  LENGTH: 0.5 F t .  OTEER PROTECTION (*  NOTED BELCU) 
PROTECTIVE P I P E  0.0.: 4 3/ In. 1 

LOCKING RUBBER PLUG - t -YVPE C 

1 TEM 

---.---------..---.-_______. 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTDW OF PROTECTIYE P I P E  

. B e n t o n i t e  P e l  l e t s  

PERFORATED SECTION 
Sand 

WELL TIP 
BOTTW OF BOREHOLE 
W L  AFTER INSTALLATION 

ns THE YELL FLUSHED AFTER IN 
WAS A S E N S I T I V I T Y  TEST PERFORMED ON THE E L L  : N o  

8-177 

3637 

R e p o r t D a t e :  1 5 - E T - 9 0  

3641 
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FERNALD RI /FS VISUAL CLASSIFICATIOW OF SOILS fi 
PROJECT NWBER: 602 3.7 I PROJECT NAME: FMPC R l / F S  3 
BORING WUlBER: 1233 COORDINATES: NORTH 480,242.01 EAST 1,380,269.37 DATE: 04/01 /89 

GROUND ELEVATION: 579.85 W L :  D e p t h  N/A De te fT i rne  N/A DATE STARTED: 05/31/89 

ENGINEER/GEOLOGIST: L. S I N F I E L D  D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 06/01/89 

DRILLING METHODS: 8-45 RIG: HOLLW STEM AUGER Y l T H  SPLIT S PAGE 1 OF 3 

9:1'"1 17696 

Zq-7 05/31/89 7 

05/31/89I 17699 f s  112 . 

1350 

o i n ( / ~ I  1 7700 112 

1350 --zT-l-- 05/J1/89 8 

D5f31 /89 l  1 7703 112 

1355 

1355 

17706 
05/31/89 

1400 

1m7 
05/31/09 

1630 

17709 
M f 3 1 / 8 9  

1630 
F 3 18 

05/3l/LIoI 17710 

1630 f 16 

NOTES: 

CWCRETE . I I 
140- 180cm 

1.6- HW 0 
2.6 a = 0 I C L  I I 8r = 2 8 0 - 3 2 O ~ p n  

S T I F F  TOYERY STIFF, BROVWISH YELLOU (10 YR 6/61 LEAN CLAY 
W I T H  SILT, DRY, MASSIVE MEDIUM PLASTIC, RARE GRAVEL. 

1.6- HW 0 1 cL I 2.6 la = 0 
S T I F F  TO VERY STIFF,  BROVWISH YELLW (10 YR 6/8) LEAN CLAY 
WITH SILT, DRY, MASSIVE MEDIUM PLASTIC, RARE GRAVEL. 

8r = 280-520cpn 
I 

NO RECOVERY, NO SAMPLE TkKEU. 

1 I I 

S T I F F  TO HARD, DARK GRAY (10 YR N4) LEAN CLAY, DRY, MASSIVE, CL 1.6- HW 0 PPn 
MEDILM PLASTIC. IK)TTLEO, 4.5 a = 0 COm 

S T I F F  TO HARD DARK GRAY (10 YR N4) LEAN CLAY, DRY, NASSIVE, 
WEDILM PLASTIC, WITLED. 

NO RECOVERY, NO SAMPLE TAKEN. 

S T I F F  BRWNISH YELLCU (10 YR 6/6 - 6/8) HOTTLEO LEAH CLAY 
WITH i l L T ,  DRY MASSIVE, MEDIW PLASTIC. 1 CL 1 1.7 I;w= 

ar = 100-120cpn 
I 

STIFF,  WTTLED DARK GRAY (10 YR NC) TO E R W I S H  Y E L L W  (10 YR CL 1.7 HW 0 PPn 
6/8) LEAN CLAY Y l T H  SILT  AND SAND, DRY, MASSNE, BASE=SILTY SA a = O  CPn ar = 100-120~pn 

~ 

ST IFF,  WTTLED DARK GRAY (10 YR N4) TO B R M I S H  Y E L L W  (10 YR 
6 / 8 )  LEAN CLAY Y l T H  S I L T  AND SAND, DRY, MASSIVE, BASE=SILTY SA 

~ I 111 1 1.7 ; STIFF,  WTTLED DARK GRAY (10 YR N4) TO BROVWlSH YELCW (10 YR 
6 / 8 )  LEAN CLAY Y ITH S I L T  AND SAND, DRY, MASSIVE, BASErSILTY SA ar = 100-120~~m 

LOOSE, BRWNISH YELLW (10 YR 6/8) SILTY SAND, WET, NASSIVE. 
, 

3 6 3  A - 433 



FERNALD R l / F S  
1 

PROJECT WUIBER: 602 3.7 PROJECT NAME: FWC RI/FS 

BORING YUWBER: 1233 COORDINATES: NOUTH 480,245.01 EAST 1,380,269.37) DATE: 06/01/89 * 
- I  

VISUAL CLASSlFICATlW O f  SOILS 3637 

~ 

GROUND ELEVATIOW: 579.85 I WL: Depth N/A Date/Time N/A I DATE STARTED: 05/31/89 I 
EiiINEER/GEOLOGIST: L. SINF IELD I Depth Y/A DatefTime N/A I DATE COnPLETEO: 46/01/69 I 
DRILLING METHEDS: 8-45 RIG: HOLLW STEM AUGER UITH SPLIT S I PAGE 2 OF 3 I 

D 
E 
P 
T 
H 

- 

17713 
05/31 / 89 

?.5 1450  10 

I 177lL I 7 

17716 6 

11.0 I 1450  I 8 OS/ 31 / 89 

05/31/89 

12.0 

I I 

13.5 - 

14.0 - 

14.5 

52539  
OS/ 31 /89 

1540  

5 2 5 4 1  1 05/31/89 
1555 

3 
5 
8 
- 
10 
13 
1s 

10 
13 
15  

- 

52542 10 

15.0 I 1555 1 :: os / 31 / 89 

R 
E I  
C N  
Q C  
V H  
E E  
R S  
Y 

S 
U Y  
S M  
C B  
s o  

L 

NO RECOVERY, NO SAMPLE TAKEN. 

LOOSE, BROVWISH YELLW (10 YR 6/8) SILTY SAND, UET,  CIASSIVE. W N A H w O  PPA 
6 a = o  Cpn tu = 100-120~pn 

I S H  YELLW (10 YR 6/8) SILTY SAND, E T ,  CIASSIVE. 

NO RECOVERY, NO SAMPLE TAKEN. 

THICK GRAY (10 YR N5) LEAN CLAY, YET,  STIFF, MEDIUM 

I LOOSE. BRWNISH YELLOU (10 YR 6/61 SILTY SAND (COARSE) YET. I CL 1 1.7 IH- 0 m 

I PLASIIC. I I I 

NA H w O  ppr 
a = o  cpn I W I  NA I Br = 100-120~pn 

LOOSE, BRWNISH YELLOW (10 YR 6/8) SILTY WD {COARSE) YET, 
MASSIVE. 
0.5 FT. THICK GRAY (10 YR Ns)  LEAN CLAY, E T ,  STIFF, MEDILJM 
PLAST\C. 

rn 
a = O  =pn 

WEDIW DENSE BROVWISH YELLW (10 YR 6/81 SILTY SAND WITH 
GRAVEL, HASSfVE, Y E T .  

I 

MEDIW DENSE BRCUNISH YELLW (10 YR 6/61 SILTY SAW0 Y l T H  SN N A n w o  ppa 

HEDlW DENSE BRCUNISH YELLW (10 YR 6/81 SILTY SAND W I T H  94 M H n u = O  PPI 

18 GRAVEL, HASSfVE, VET. a * O  C P  

18 GRAVEL, MASSIVE, VET. a = O  C P  

NOTES: 

364 



FERULD RI /FS VISUAL CLASSlFlCATlOW OF SOILS 

PROJECT M B E R :  602 3.7 PROJECT W E :  FMPC R l / F S  L ,  

BORING W E R :  1233 COORDINATES: NORTH 480,245.01 EAST 1,380,269.37 DATE: 06/01/89 

G R W  ELEVATION: 579.85 CVL: D e p t h  N/A D a t e / T i w  Y/A DATE STARTED: 05/31/89 

EYGINEER/CEOLOGIST: L. S INF IELD D e p t h  N/A D e t e / T i m e  N/A DATE COnPLETED: 06/01/89 

DRILLING ETHOOS: 6-45 RIG: HOLLW STEM AUGER WITH SPLIT S PAGE 3 OF 3 

SU 

SU 

52546 8 (10 YR 6/11 COARSE S ILTY SAND, VET MASSIVE WITH 
Q5/31189 9 18 /Z IN .  CLAY LAYERS. 

17.0 I 1630 I 10 I 

NA IHnu= 0 ppa 
a = O  cpn /Br = 100-120~p  

NA H n u = O  ppn 
a = O  cpn Br = 100-12ocp 

52547 8 LOOSE GRAY (10 YR 6/11 COARSE SILTY SAND, WET MASSIVE WITH 
05/31/89 9 CRlsVEt A M  1/2 IN. CLAY LAYERS. 

17.5 1 1630 I 10 1 

20.0 

I 

52548 8 LWSE,  GRAY (10 YR 6/11 COARSE S ILTY SAND, WET MASSIVE W I T H  
05/31 /89  9 18 GRAVEL AND 1/2 I N .  CLAY LAYERS. 

18.0 1630 10 

---,p 

52552 9 

1640 

L W S E ,  GRAY (10 YR 6/1) COARSE S ILTY SAND, WET MASSIVE W I T H  
05/31/89 24 GRAVEL AND 1/2 I N .  CLAY LAYERS. 

52549 LWSE,  GRAY (10 YR 6/11 COARSE SILTY SAND, WET MASSIVE WITH 
05/31 /89  7 GRAVEL AND 1/2 I N .  CLAY LAYERS. 

18.5 1 1640 1 1 
52550 7 LOOSE, GRAY (10 YR 6/11 W S E  SILTY SAND, WET HASSlVE W I T H  

05/31 /89  GRAVEL AND 1/2 I N .  CLAY LAYERS. 
19.0 I 1640 I x 1'' 1 

52551 7 L W S E  GRAY (10 YR 6 I l ) rCOARSE S ILTY SAND, VET MASSIVE W I T H  
05 /31 /89  7 CrUVEi AND 1/2 I N .  CLAY LAYERS. 

19.5 I 1640 I 8 I 
53535 NO RECOVERY, NO SAMPLE TAKEN. 

05 /31 /89  8 
11.5 1 U S 0  I I I 

q- s o  REMARKS 1 

I NA 

a 0 0  Br = i o o - i z o ~ p n  

BOTTOW OF BORING 20.0 

NOTES: 

A * 455 



, I23537 
1 . .  I 3637 . FIELD PERMEABILITY TESTS 

I FALLING HEAID' 
. .  

I 

RADIUS OF 
RADIUS OF 

' HEIGHT OF 
ABOVE 

OEPTH TO 
DEPTH TO 
DEPTH TO 

GROYND SORFACE, Hc -. 0 . 0 r r .  I 
I BOTTOM OF.TEST POCKET, L I  . Zo*Pfi '  

L 
t 

1 
I. , . 

- 
I 
I .  

. .  

. ! . , .  - .-..._ 
i A .  ', . .  .- * .  .._ . 

I I 

p 02 
't 
U a 

f .  . . .. 

... . 
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e 
O R I L L l N C  METHaO: AUGER 
B R f L L l N G  FLUIO(S)  USED: NONE NOTED 

NOTES COMMENTS: 

3637 

TYPE OF B I T :  Y / A  
IS U S I N G  TEMPORARY?: N o  
CASING TYPE : GROUNDWATER MONlTORl 
CASING D I M . :  2.0 In. 
CASING SIZECS) USED: ( in F e e t )  

S IZE:  8 FROM: 0.0 TO: 10.5 
SIZE:  N/A FROM: N/A TO: N/A 

W N I T O R I N G  U€LL INSTALLATION RECORD 

PROJECT NAME: F e r n a L d  R I / F S  F I E L D  ENG./GEO.: M. SLUSARSKI DATE: 07/27/89 
PROJECT NO. : 602.3.2 CHECKED BY : B. DUNNING DATE: 07/29/89 
W I N G  NO. : 1236 N,E COORDINATES: e0207.90, i3ao23o.c 

NUMBER: 12% DATE OF INSTAL.: 07/27/89 

E D R I L L I N G  

DISTANCE ABOVE/EELW 
GROUND SURFACE 

2.0 F t .  
0.0 

ELEVATION 
HSL ----..---__-.-..--.---.. 

582.20 
N/A 

b E L L  DESCRIPT 

I 
1 

ND P I P E  SECTION: N o t  N o t e d  
NOTES/COWHENTS: 3RD P I P E  SECTION: N o t  N o t e d  

PROTECTION SYSTEM 

LOCKED / PROTECTIVE L1D. 

I TEH 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOW OF PROTECTIVE P I P E  

BOREHOLE F I L L  M T E R I A L S  ..-...___.-.-_-.-__----..-.- 
B e n t o n i t e  P e l l e t s  
Sand 

PERFORATED SECTIOY 

WELL T I P  
BOTTW OF BOREHOLE 
CVL AFTER I N S T A L U T I W  

.._.___---_.--...___--.--... 

LS THE M L L  FLUSHED AFTER I N  

N/A 

TOP 

1 .o 
5.0 
7.5 

BOTTOn TOP I 80TTOn 

U S  A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : No 

0-178 

t 
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FERNALD RI /FS 

I 

3.6 37 
PROJECT NUIBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  

W R I N G  WUIBER: 1234 I COORDINATES: NORTH 480.207.90 EAST 1.380.UO.491 DATE: 07/27/89 

GROUND ELEVATICU: 580.54 

ENGINEER/GEOLOGIST: W. SLUSARSKI 

GYL: Depth N/A Date/Time N/A DATE STARTED: 07/26/89 

Depth W/A Dete/Time N/A DATE CWPLETED: 07/27/89 

17720 10 
071 27 / 89 

(1 .0  I 0925 I 

DRILLING METHOOS: AUGER (HOCLW STEW) 

E T  07/27/89 

PAGE 1 OF 2 

m 07/27/89 

I=- 3 .0  

07/27/89 
0928 

07/27/89 
0920 

07/27/89 
4 . 0  0932 

07/27/89 

07/27/89 

07/27/09 

l r n l  5 
0 7/ 27/ 89 

16.1 1 1032 I 

rn 07/27/89 

NOTES: 
SAMPLES COLLECTED PER ASTW STANDARD PENETRATIW TEST. COLoIlS I D E N T I F I E D  USING NJNSELL COLOR C W T .  I 

A - 436 



FERNALD RI/FS 

BORING NWBER: 12% 

GROUND ELEVATION: 580.54 

ENGINEER/CEOLOCIST: M. SLUSARSKI 

VISUAL CLASSIFICATIO(I OF SOILS 

~ ~- 
COQRDINATES: NORTH &80,207.90 EAST 1,580,230.49 DATE: 07/27/89 

GUL: Depth  N/A Dete /T ime N/A ' DATE STARTED: 07/26/89 

Depth  N/A Date/Time N/A DATE COnPLETED: 07/27/69 

3 6 3.7 

DRILLING METHOOS: AUGER (HOLLW STEM) 

PROJECT W B E R :  602 3.7 I PROJECT NAME: FMPC RI /FS 1 

PAGE 2 OF 2 

6.5 - 
9.0 - 
9.5 

10.0 

10.5 - 

~- 
17736 MEDIUI DENSE, YELLW-BRWN (2.5 Y 5/41 SAND-SILT MIXTURE, WET. 

07127/891 1034 16 I 
, YELLOW-BRWN (2.5 Y 5/41 SAND-SILT MIXTURE, DAMP 

- 
T 
S 
F 

- 
NA 

- 
NA 

1 REMARKS 

l H w  4 PPI 
a = O  C P  Br = 1 0 0 - 1 2 0 ~ p r  

Hnu= 4 ppn 
10 = 0 cpn Br = 1 0 0 - 1 2 0 ~ p ~  

- 
NA 
NA 

I C  

A - 437 
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. .  FIELD PERMEABILI~ 
I . .  
I FALLING HEA 

. .  
I 

1 V ~ P C  x l i u  . T ~ S T E O  
PROJECT NO..  I I Got 3 & 3 4  CALCUL 
BORING NO. l t 3q  CHECKE 

I 

.. . : r  
RADIUS OF w ~ ~ L i i p /  = ' ...I iu o . .oes~ fr  . 

, .  RADIUS OF TEST: .BORING,. ' ,5J3.#7 R =j ,q ' 0  ' 
HEIGHT OF C A S i N G  (R{EF.:LEVEL) 

ABOVE GROYND SURFACE, Hc 
OEPTH TO BOTTOM OF.T€ST POCKET, L I 

2.u FT 

. '  OEPTH TO TOP OF . T E ~ . . P O C K E T ,  ~2 
DEPTH TO CROUNOWAER. TABLE . .  

FROM TOP; OF CASING ,'Hq IO.;O F r  ' 

! . . .  . .  . . . .  

4 

. .  

4 

ELAPSED * DEPjf4'TO WATER 
TIME IN '-.€ ASING I 

1 .  0 
C 

0 

-I .. . 

I .  
. .  
. _  
. .  1 .  

. .  . .. . . 
. I  . 

. . .  

e '. . .  
I 

. .  !' .. . ' 

r ., , 
I 
. .  
I '  .:. _ .  
I ,  

I !  
I 

.- - . : .;. .. . . . - ._..- .- . 

- .-. e 
X 
oa 
I 

5 
p 0. 

r 
U 

c < a 
a 

r 
U 
W 

0 . I  

' : 
; .  
; .  
. .  

YTESTS ' 

Y 
3637 

HYDRAULIC I 
- CONDUCTIVITY, KI 

T H  TO WATER IN 
CASING OAT 
'TH TO WATER IN 
C A S I N G  A T  TIME 

. .  . .  3'7 2 
I 
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' 3637 
MONITORING YELL INSTALLATION RECORD 

PROJECT NAME: Fernald R I / F S  FIELD ENG./CEO.: C. GRUBE DATE: 10/10/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 10/11/89 

NG NO. : 1245 N,E COORDINATES: 479951.92, 1380057.8 
NUMBER: 1245 DATE OF INSTAL.: 10/10/89 

D R I  L L I N G  

I D R I L L I N G  HETHW: AUGER I 

I L t l N G  FLUID(S)  USED: NONE NOTED 
TES COMMENTS: 

TYPE OF B I T :  HOLLCU AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING PIEZOMETE 
CASING D I M . :  2.0 In. 
CASING SIZE(S)  USED: (Units N/A) 

S IZE:  N/A FROM: N/A TO: N/A 
SIZE: N/A FROM: N/A TO: N/A 

I I 

M U  DESCRIPTI 

I 
DIAnETER OF P E R C W T E D  SECTION: 
PERFORATION TYPE: S L o t s  
AVG. S I Z E  OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 5.0 F t .  
NOTES/CWIENTS: 

RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 10.0 F t .  
O.D.: 2 5/16 In. I.D.: 2.0 In. 

2ND P I P E  SECTION: 3.5 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

C W I E N T S  
I 

RISER J O I N I N G  H E T H W :  SCREW TYPE - FLUSH JOINT THREADED 

PROTECTION SYSTEM 

I RISER PROTECTIVE P I P E  LENGTH: 5.0 F t .  OT#ER. PROTECTION (*  NOTED B E L W )  I PROTECTIVE P I P E  0.0.: C 3/ In. I 
I HINGED PROTECTIVE COVER U l l H  I I 

t I TEH 

._--__.--___.___._--___I____ 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS _-.__.________._._*-----.-*- 

Bentonite P e l t e t s  
Sand 

PERFORATED SECTlON 

M L L  T I P  
B O T T W  OF BOREHOLE 
W l  AFTER I N S T A L L A T I W  

I 
UAS THE WELL FLUSHED AFTER I N  

DISTANCE ABOVE/BELW ELEVATION 
GROUND SURFACE WSL _---__--.___-___.--_~--. 

2.0 Ft. 580.66 
0.0 578.8 
2.8 Ft. 

TOP BOTTOM 

0.0 1 .o 
1 .o 9.0 
9.0 16.5 
11.5 16.5 

UAS A S E N S I T I V I T Y  TEST PERFORMED Ow THE E L L  : N o  

E- 188 

i 374 i 
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I 

PROJECT W E E R :  602 3.7 

BORING WWBER: 1 2 4 5  

GROUND ELEVATION: 578.8 

ENGINEER/GEOLOCIST: C. GRUEE 

VISUAL CLASSIFICATION ,OF SOILS 

PROJECT NAME: F W C  R I / F S  

CUMDINATES: NORTH 479,951.92 EAST 1,380,057.83 DATE: 10/10/89 

GUL: Depth N/A D a t e / T i m e  I / A  DATE STARTED: 10/10/89 

Depth N/A D a t e / T i m e  N/A DATE COIIPLETED: 10/10/89 
DRILLING METHODS: AUGER ( H O L L W  STEM) 

~~ 

17960 1 2  HARD, (2.5 Y 4/41 OLIVE EROUN SILTY CLAY, LOU PLASTICITY,  
10/ 1 0/89 TRACE GRAVEL, HOlST.  

1.0 I 1010 I 16 I 

PAGE 1 OF 3 

~~ 

17963 VERY STIFF (2.5 Y 5/41 LIGHT OLIVE BROVN S l L T Y  CLAY TRACE F I N E  I iw;;i891 
12 I GRAVEL, LOU PLASTICITY,  MOIST. 

2.5 

3.5 

I 7 9 6 4  NO RECOVERY. 

17965 6 

1017 

MEDIUM S T I F F  (2.5 Y 5/4) LIGHT OLIVE BROVN CLAY, SWE S I L T ,  
1011 0189 6 TRACE F I N E  GRAVEL, MEDlUW PLASTICITY, MOIST. 

4.0 

17966 5 NO RECOVERY. 

1017 
10/10/89 

17967 NO RECOVERY. 
10/10/89 

4.5 I 1017 I I I 
CL .25 

CL .5 

17968 MEDIUM S T I F F  (2.5 Y 5/41 LIGHT OLIVE E R W N  CLAY, TRACE OF F I N E  
GRAVEL, MEDIUM PLASTICITY,  MOIST. 

Hrw= 0 PPI 
a = o  cpl 
6r = 200-21ocp 

Hnu= 0 PPI 
a = o  C P l  Br = i80-19o~p 

17969 SOFT, (2.5 Y 5/41  LIGHT OLIVE BROVW CLAY, YftACE OF f l f  
10/10/89 GRAVEL, MEDIUM PLASTICITY,  MOIST. 

5.5 I 1020 I 12 I 

7.0 

179R 4 NO RECOVERY. 

1140 
10/10/89 

7.5 

VERY SOFT (5 I 4 / 3 )  OLIVE SILTY CLAY, TRACE F I N E  GRAVEL M E O l l M  
P L A S T I C I T Y  m1sr. 

I 

1nn 5 NO RECOVERY. 

1140 
10/ 10/89 

NOTES: 

PP B4.5 H W  0 
a = o  C P  c L I  I 6r = 200-210cu 

Er = 200-21ocp 

3.5 Hnu= 0 W 
a = o  C P  c L I  I 6r = 180-200~~ :  

PPI -75 Hnu= 0 
a = o  C P  c L I  I 6r = 220-2cocp 

SAc(PiES COLLECTED PER ASTM STANDARD PEYETRATlOW TEST. COL(#S I D E M T l F l E D  U S l N C  IUYSELL COLOR CHART. 

A - 457 



r 

FERNALD R I / F S  VISUAL CLASSIFICATIOW OF S O I L S  

I ENCINEER/GEOLOGIST: C. GRUBE D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  HETHOOS: AUGER (HOLLOW STEM1 

3637 

DATE COWPLETED: 10/10/89 

PAGE 2 OF 3 

1 
~~ ~ ~~ ~ ~~ 

PROJECT NUnBER: 602 3.7 I PROJECT NAME: FHPC R I / F S  

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

5 

BORING NUMBER: 1245 I COORDINATES: NORTH 479.951.92 EAST 1.380.057.831 DATE: 10/10/89 I 

I 

H E D l l H  S T I F F  (5 Y 4/11 DARK GRAY, CLAY, SOWE SILT,  LW 
PLASTICITY HOIST. 

.E 

.E 

H w O  ppn 
a = O  cpn 

H w O  ppn 
a = O  cpn 

6I' = 170-180cpn 

6r = 1 7 0 - 1 8 D c p n  
5 

MEDIUM S T I F F  (5  Y 4/21 O L I V E  GRAY, S I L T Y  CLAY, MEDIUM 
P L A S T I C I T Y  MOIST. 

GROUND ELEVATION: 578.8 I WL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 10/10/89 1 

- 
S 

U Y  
S H  
C B  
s o  

L 

- 
CL 

- 
CL rn 10/10/89 

179n 3 
10/10/89 

p.5 I 1407 I SOF€ (5 Y 4/11 DARK GRAY, CLAY, TRACE OF F INE TO H E O I W  
GRAVEL, lLEDlUH P L A S T I C I T Y ,  HOIST. 

1011 0189 

10/10/89 

17980 4 
101 10189 

11.0 I 1420 I CL 

- 
CL 

ML 

ML sn 

HL 

- 

- 

1.0 Hnu= 0 
a = O  
8r = 1 6 0 - 1 7 O c p m  I S T I F F  (2.5 Y 4/41 O L I V E  BROW S I L T Y  CLAY, TRACE F I N E  TO MEDIUM 

GRAVEL, LW P L A S T I C I T Y  HOIST. 

S T I F F  (2.5 Y 4/61 O L I M  BROWN S I L T Y  CLAY, TRACE F I N E  TO MEDIUM 
GRAVEL, LW P L A S T I C I T Y  HOlS'f. 
LOOSE (5 Y 5/2) O L I V E  GRAY CLAYEY S I L T  MOIST. 

1.75 HW 0 PPn 
a = O  C P n  1.75 8r = 160-170~pn 

NA H n u = O  ppn 
NA a = O  cpn 

NA HMFO ppn 
a = O  C P n  er = 180-200cpn 

NA H w O  ppn 
a = O  C P n  

NA H M F O  PPn 
NA a = O  cpn Br = 1a0-200~pn 

8r = 1 6 0 - 1 7 O c p n  

8l' = 1 8 0 - 2 0 0 ~ p n  

1 O/ 10/89 

5 2 5 9 6  
1 Q/ 1 Q / 8 9  

12.0 

H E D l U n  DENSE (5 Y 512)  O L I V E  GRAY CLAYEY SILT,  MOIST. 
5 

MEDIUM DENSE (10 YR 4/61 DARK YELLOWISH BRWN S I L T Y  SAND, VET. ) I  sn 

5 2 5 9 9  14 
io / io /a9 

13.5 I 1 4 2 8  I SH 
HL 

H E D I M  DENSE (10 YR 4/61 DARK YELLOWISH B R W N  SILTY SAND, VET. 
MEDII# DENSE (5 Y 6/11 DARK GRAY, S ILT,  WET. 

5 2 6 0 0  7 
10/10/89 

14.0 I 1 4 3 5  I H E D I M  DENSE (10 YR 4/61 DARK YELLOWISH BRoLlx CLAYEY SAND, VET 

H E D I W  DENSE (10 YR 4/6) DARK YELLOWISH BROW S I L T Y  SAND, YET.  

H E D I U I  DENSE (5  Y 5/11 GRAY CLAYEY SILT,  TRACE SAND E T .  52602 
10/10/89 

5 2 6 0 3  

15.0 

HED. DENSE (2.5 Y 5/61 LIGHT OLIVE E R W ,  CLAYEY TO S I L T Y  
SAND, WET. 

NOTES: 
SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. COLORS I D E N T l F l E D  USING W N S E L L  COLOR CHART. 



FERNALD R I / F S  VISUAL C L A S S I F I U T I O ) (  OF SOILS 3637 
~~ 

PROJECT NUMBER: 602 3.7 PROJECT NAME: FMPC R l / F S  

BORING NUMBER: 1245 COORDINATES: NORTH 479,951.92 EAST 1,380,057.03 DATE: 10/10/89 

GROUND ELEVATION: 578.8 W L :  D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 10/10/89 

ENGINEER/CEOLOCIST: C. CRUBE 

DRILLING METHODS: AUGER (HOLLW STEM) PAGE 3 OF 3 

D e p t h  N/A Oete/fime N/A DATE COMPLETED: 10/10/89 

SAMPLES COLLECTED PER AS 

A - 459 



-. -. . .  . . .  .. 
~ ' .- * 

. - . a  ' 

. FALLING 'HEAD . .  

. .  . 
. ** . .  

I 

379 
. .  .. 

L 

* :  

i* :: FIELD ~ERMEABILIT,Y TESTS 
. .  .. A 6  3 7 

HEIGHT OF CASING (REF. L E V E L )  
' ABOVE GROYND S~JRFACE, HC 8.3. . 

*CASED HOLE UNCASEO OR OEPTH TO 80TTOM OF TEST POCKET, L l  //,.5m ' - 
DEPTH TO G R ~ N O W A T ~ R .  TABLE . 
DEPTH TO TOP OF JEST POCKET, L 2  N. f l  PERfORATEd EXTENSION OF 

LENGTH, L l - l -2 .  
/ / a 3 3  - FROM TOP OF C A S I N G ,  H, 

ELAPSED I DEP3H' TO WATER 1: .. 



- .  . 
L /asox- . :  * FIELD 'PERMEABILITY TESTS 7Ew*l 

4 Lidcog 3637 /333 )h *-:. FALLING HEAD*. 
. . r  

. .. 

T€STEO BY cg-, i A r E - . 2 L / 9 / ,  
4132 5 7. - CALCULATED BY O P T €  

BORING NO. / d W  *. CHECKED B Y  O A T €  - 
7 HYDRAULIC .0833 f RADIUS OF WELl,,r ' /;e D 

RAOIUS OF TEST: BORING; R' 0.333 CQNDUCT~ V I T Y ,  K 

. a , I*  

HEIGHT OF CASING (REF. LEVEL) 
ABOVE GROYND SURFACE, H c C  

DEPTH TO 80TTOM OF TEST POCKET, L I ~  

DEPTH TO GROL~N~WATER:TABLE 

*CASEO HOLE UNCASEO OR 
DEPTH TO TOP OF J E f T  .POCKET, L2,-  PERFORATE^ EXTENSIQN OF 

LENGTH, L I - L 2.  
FROM TOP OF.CASING, H, 

ELAPSE0 
I rJ  CASING I .o 

os 
OB 

Q7 

0.6 
n 

. I.) - -  
I 

0 
t -  - 
.- 

I I :  I L 
' .  .- . . .  

c Q4 .- 

- . .  

1 Q I  

.- .-.. , . .  ... . . -  -..- 
1 .  

T IME ' t  
hl b 

H, =DEPTH TO WATER IN CASIbG FROM TOP 
OF CASING AT T IME,  I1 

OF CASING A T  TIME, ( 2  
H2= WPTH TO WATER IN CASING FROM TOP 

i . .  . .  

380 ...' 
. .  
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. . .  
. . -. 

. .. 
Logger . . . . .  - -  . . .  

03/04 11:OO .: . . .  
. . .  . 

. .  
. .  

0000000, Test&, ' 

. .  . .  
. .  'INPUT 1:  Level ( F )  'TOC 3637 

- -. 

Re'f erence 11,330 
Scale  factor 1 9 . 9 8 2  

SG 1 .OQO 
Offset 0.018 

. . .  . .  
S t e p  0 0 3 / 0 2 ' 1 3 : 0 3 . : . 4 2  : 

. .  . .  . .  El'apsed Time Valjle . - ----------- - - - - - - -__ 
' 0'. 0000 1 1  i37.4. 

. .  :, 0 . 0 0 8 3  . , i i . 3 6 1  . . . 

. 0 . 0 1 6 6  11.355. 

0 :0333 11 .'35.5 

. "  ' 0 e 0500  1 1  . 35.5 

0 . 0 6 6 6  9 4:75 

0 . 0 2 5 0  1 1 . 3 4 8  

' 0 . 0 4 1 6  11'; 348 . .  

0.. 0583  1 1 . 3 6 1  

. 0 . 0 7 5 0  10 .560  
O & % L O ~ -  ._ L 1 0 ; 0 5 5 .  ' . .  . .  

0 .- loo0 . O / b 7  JO;. 42'1 - 
0 . 1 1 6 6  10..41.5 
0.1333 1 0 . 4 3 4  

-;bB 0. 15OQ.,O~_.bz 10..'440 .. 

10:45.3 
' 0 . 1 8 3 3  10 .  45.9 

"BI- 
. O i l 6 6 6  

-0 .2000 . - .  .. / /( ;7 - 10'; 459 
' 0 . 2 1 6 6  10. 46'3 

. . .  ' 0 . 2 3 3 3  1 0 . 4 7 8  

' 0 . 2 6 6 6  1 0 . 4 8 4  
: ' . '  0 . 2 8 3 3  , 10 . 4.9.1 

.. 

. , 0 . 2 5 0 0  1 0 , 4 7 8  

: . W : O * 3 o O O  o,-3166-- . 2 1 ~ 7  . -  . .. 10.4.97 ' . 
i o ; 3.03 

, ' 0 . 3 3 3 3  10 ..510 
. 0.. 4 166 10:535 
-.0*5009, -?/+l W.560 . 

i , .  0'.5833 ' 10 .585  
. ' 0 . 6 6 6 6  10;604 
.. 0.7500 10.6:29. . 

0 . 8 3 3 3  1 0 . 64.8' 

t * 1  *OOQP *7/67 J 0 ' . 6 8 6  

. .  

. .  
; 0 , 9 1 6 6  10'. 667. 

1 . 1 6 6 6  10 ;724 
1 .0833  l 0 ; i O J  

' -1 . 2 5 @  /e & - ' .- 1 0 . 7 3 7  
1 . 3 3 3 3  10.?56 . 

1 . 4 1 6 6  10 768- 
1 . 5 0 0 0  10.7.81 

10.800 
* l e  6666 1 0 ; 8 1 2  

' WlaOO . l o  +CL7.  10 .:a25 
-71.6333 *. . 10.638. a .  

. '1 . .9166 1 0 . 8 5 0 :  

'@ 
. . l  5833 

. .  . .  
382 . .  

. .  



5 .5000  l l i l j 3  
6 0000 1 1 . 1 7 2  
6 .5000 11.1.91 

a.0 
4.5 

1.7.0000 L.&.-ZJ 1 2 p 3  
. 7.5000 1 1  ..222 

. . 8.0000 1 1. * 23.5 
' 8.5000 11,241 

~ ~ 9 * 0 0 0 0  fj&&z. 1_1.,?54. . .  
. 9T5OD-0- 11.260 
10.0000 .1 1. ..'26"6 
11.0000 1 1  .'279 
12.0000 11.292 

' .  13.0000 11.298 

. . . .  '16.0000 11.323 

.' 1.8.0000 11 3.30 

@ml4.OOQQ/J&.:7 11  -.-_ ,531, 

1 1 3 2  3, 

15.. 0000 11 i.3.17 . . 

. 17.0000 

. .  rr19*Oo_O~./,'tL.u. 1. 336 - . ._ 

..2i .oooo 11. ..a42 
. 20.0000 11.3.36. , 

22.0000 ~ 11.i.342 a 23 0000 1.1.. 3.48 

25.0000 11.348 
. 24.0000 i i ' ; .348'  . . 

0000 &&y&¶YlL. 355.. 
.oooo .11.355 
.oooo 1 1  ,355 

OOOO.c,P,/ /_->' ' l  1 ,361 

. .  

. .  

--. -30,; oooo-~ -- - l-f-3-gl- = 
END . 
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MONITORING YELL INSTALLATION RECORD 

PROJECT NAME: Fernald R l / F S  F I E L D  ENG./GEO.: L. ADAUS DATE: 07/18/89 
PROJECT NO. : 602.3.2 CHECKED BY : Y.A. HERTEL DATE: 07/20/89 

UO. : 1287 N, E COORDINATES: 681656.92, 1380992.2 
UMBER: 1287 DATE OF INSTAL.: 07/18/69 

E D R I L L I N G  

mrttiuc METHOD: AUGER 
DRILLING F L U I D ( S )  USED: NONE NOTED 

MUTES COMMENTS: 

TYPE OF B I T :  H O L L W  STEM AUGER (8 
I S ' C A S I N G  TEMPORARY?: N o  
CASING TYPE : MONITOR YELL 
CASING DIAU.: 2.0 In. IO 
CASlNG SIZE(S)  USED: ( i n  Feet) 

SIZE:  4.2 FRCU: 0.0 TO: 15.0 
SIZE:  N I A  F R W :  N I A  TO: N / A  

WELL DESCRIPT 

RISER P I P E  DIAUETERS: 
PERFORATION nP€: S l o t s  O.D.: 2 5/16 In. 1.D.: 2.0 In. 

TOTAL PERFORATED AREA: 9.7 F t .  2ND P I P E  SECTION: 9.75 F t .  
NOTES/CUMENTS: 3RD P I P E  SECTION: 7.0 F t .  

RISER JOINING METHOD: SCREW TYPE FLUSH JT. THREADED 

PROTECTION SYSTEM 

RISER PROTECTIVE P I P E  LENGTH: 5.0 F t .  I O M R  PROTECTION NOTED BELOW) 
PROTECTIVE P I P E  O.D.: 4 5 /  In. 

HINGE TOP WPADLOCK 

DISTANCE ABOVE/BELW I TEM 

TOP OF RISER P I P E  
GROUND SURFACE 
B O T T W  OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS -_..-_---._.._______------.- 
Bentonite P e l l e t s  
Sand 

PERFORATED SECTION 

WELL T I P  
BOTTOM OF BOREHOLE 
(;vL AFTER INSTALLATION 

-_.--...__..._-.__.--------- 

AS THE WELL FLUSHED AFTER I N  IALLATION? : N o  
WAS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : N o  

8-221 

ELEVATION 

Report Oe t r  : 1 5 - O C T - ~  
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PROJECT W E E R :  602 3.7 

BORING NWBER: 1287 

PROJECT NAME: FRPC R I / F S  3637 
COORDINATES: NORTH a i , m . 9 z  EAST 1 , 3 8 0 , ~ 2 . 2 7 1  DATE: 07/17/89 

~~~ ~ 

GRCUND ELEVATION: 588.15 

ENGINEER/GEOLOClST: 1. MARS 

M: D e p t h  N/A D a t e / T i m e  Y/A . DATE STARTED: 07/17/89 

D e p t h  N/A Dete/Time N/A DATE COMPLETED: 07/18/89 

D R I L L I N G  METHODS: AUGER (HOLLW STEM1 PAGE 2 OF 2 
I 

R I  
- 

S 
U Y  
S R  
C B  
s o  

1 En Y ‘51 
RED. DENSE, B R W N  (10 YR 5 / 3 1  S I L T Y  SAND AND GRAVEL. 

El. 

RED. DENSE, BROWN (10 YR 5/31 VERY F I N E  S I L T Y  SAND. 

YET. 

I SCUE SHALL LENSES OF CLAY (APPROX. 2.0 I N  CLAY). 

1 WELL SORTED. 

NA ’ 

NA 
NA 

NA 
NA 
NA 

18903 a 
071 17/89 

9.5 I 1640 I Y E L L W I S H  B R W N  (10 YR 5/6) VERY F I N E  S I L T Y  SAND. 
1 

- 
12 MED. DENSE, Y E L L W I S H  B R W N  (10 YR 5/61 VERY F I N E  S I L T Y  SAND. 

U€LL SORTCD. ’ I Y T .  NA 

NA 

- 
9 

1 

HED. DEWS€, Y E L L W I S H  B R W N  (10 YR 5/61 VERY F I N E  S I L T Y  SAND. 

‘RED. DENSE, S I L T Y  SAND AND GRAVEL. 
BROW TO GRAY (10 YR 5/3 TO 5 / 1 )  SOWE CLAY. ’ I  SOnE ROOTS. 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

’ I No 

\ 

53440 5 
071 18/89 

114.0 I wa I - 
1 , I NO RECOVERY. 

- 
3 

- 
GC 

- 
GC 

LOOSE. 
S I L T Y  SAND AND LARGE PIECE OF GRAVEL. 
B R W  TO GRAY (10 YR 5/3 TO 5/11 SOHE CLAY. 

LOOSE. 
S I L T Y  SAND AND LARGE PIECE OF GRAVEL. 
B R W  TO GRAY (10 YR 5/3 TO 5/1) SOHE CLAY. 

SarE GRAVEL, SAND. 
HIGH P L A S T I C I T Y .  

t BOTTCU OF BORING 15.0 

NOTES: 
SAMPLES COLLECTED PER ASTW STANDARD P E N E T R A T I W  TEST. COLORS I D E N T I F I E D  USING IUNSELL C O L m  CHART. 
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, .  - 
IC%-- c3 FIELD PERMEABILITY TESTS 

FALLING HEAD' 3637 1287 

. HEIGHT OF C A S ~ ~ G  (RET'.' LEVEL)  
. . .ABOVE GROYND SURFACE, tic a 5  c-r . .  

. DEPTH TO TOP 'OF JEST..POCKET, L 2  3 0 F i .  

DEPTH TO GRO~NDWAER: TABLE - 
. DEPTH TO BOTTOM dF TEST. POCKET, L.1 /'L 75 ,.f' - 

%.(-: 4~ ' FT . FROM TOP OF. C A S I N G  , H, 

*CASED HOLE UNCASEO OR  PERFORATE^ EXTENSIQN OF 
LENGTH, L I - L ~ .  

.. 

1 

. .  

r 

- t - t  'i n . o x  
0.0b7 

- -  

-I- 

- 

. .  . . .  

______I .\ , 'i /. 
r lME I 

h l  Lll .- . .- - . . .. . .. _... 
* H, =DEPTH TO WATER IN CASING FROM TOP 

r 2  OF CASING AT T I M E ,  1 ,  
2(LI - q ( l * . - q  ;'[+I .. In[ . H,=OEPTH TO WATER IN CASING FROM TOP 

K =  
OF CASING A T  TIME , tz THE EOUATION &uMES THE HORIZONTAL A N D  

VERTICAL PEAMEAeILlTlES 4 A E  EQUAL. 
* W S b l  . .  
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P 

.. . SE2000 , 

* . '  Envlronrnental Logger 
03/04 1 2 : i i  

@ l i t #  0000000 Test?' 6 

INPUT I :  Level ( F )  TOC 

Reference 5 . 4 6 0  
Scale f ac to r  19.982 
Offset Oi.018 

Step 0 03/02 16:48:38 

SG 1 .ooo 

3637 

Elapsed Time Value ------------ - _ _ _ _ _ _ _ _  
0.0000 5.441 
0 .0083 5 .409  
0.0166 0.647 

_. -&!bGd766 ,< 3 
0 .0583  0.0~83 4 .810 .  

' 0.0666 4.822 - 0.0750 / ) , O U ~  4.848 
0 .0833 4.860 
0.1000 4 898 

0.1333 4.961 
0-1500&/&,94.986 
0 .1666 - 5 , 0 1 2  
0.1833 5.031 

0 .2166 5.. 068 
0 .2333 5.087 

= S c ! ~ 2 5 0 0 - ~ d ~ r  -- 5.106 
0 .2666 5.125 
0 .2833 5;138 

0.3166 5 . 1 6 3  

0.4166 5.239 

-0.5833 -- -fL-ij: 5.302 

- -  

( 
0.1166 0 , 3 & - ~  4.930- - 

~ ~ 0 * 2 O o O  @,/Io? _c_- 5.050 

~ 0 0 0  Z S E  j-3.150- 

-=-I. 3333 f3:E - 3 . 1 8 2  

0 . 5 0 0 0  5 , 2 7 7  

'b. 7500 5 .346  
0 .8333 5.359 
0.9166 5.384 

!L 81.0000 . !a ' 5,384 

-0.6666 d-- L-I.:; -_ 5,C34Q 
. 

- - -  
1-.-0 8 33 - 5.390 
1.1666 5.409 

/:2-\- 3.409 
5*,4#3. 
5.422 

1~5000 / * q T %  5.422 

1.6666 5 .428  
r t j 1 . 7 5 0 0  /,7- 5.,438 . 

1.8333 5 . 4 2 2  
.. 1.9166 5 . 4 3 4  

w-3" 2.ooon I / - T . . I 2 9  

. 1.5833 s + l S  



MONITORING E L L  INSTALLATION RECORD 

PROJECT N M :  Fernatd R I / F S  F I E L D  ENG./GEO.: C. GRUBE DATE: 10/05/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 10/10/89 

N,E COORDINATES: 481614.27, 1380504.5 
DATE OF INSTAL.: 10/05/89 

ING FLUID(S)  USED: NONE NOTED 

I I 

TYPE OF B I T :  H O L L W  AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING PIEZOMETE 
CASING D I M . :  2.0 In. I D  
CASING S I Z E ( S )  USED: (Units N/A) 

S IZE:  N/A F R M :  N/A TO: N/A 
SIZE:  N/A TRIM: N/A TO: N/A 

I 1 

WELL DESCRIPTI 

TYPE: MONITor l f f f i  WELL 
DIAMETER OF PERFODATW SECTION: 
PERFORATION JYPL: S l o t s  
AVG. S I Z E  OF PERFORATIOUS: 0.020 (In.) 
TOTAL PERFORAX0 AREA: 7.0 F t .  
UOTES/COnMENTS: 

RISER P I P E  MATERIAL: SCHEDULE 40 PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 5.0 F t .  
0.0.: 2 5/16 In. I.D.: 2.0 In. 

ZND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

COMMENTS 

I I 
PROTECTlON SYSTEM 

PROTECTIVE P I P E  O.D.: 4 3/ In. 
FLUSH MOUNT PROTECTIVE 

. .  

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTocl OF PROTECTIVE P I P E  

. .. 

. *,*..--.---- 

-.-.-.-.-_-_.I_....____ 
W A  
W A  
Y f A  

I 
I I ns THE WELL FLUSHED AFTER INSTALLATION? : NO 

YAS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : N o  

3637 
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3637 
- ~ 

WRING M E R :  1339 COORDINATES: NORTH 481,614.27 EAST 1,380,504.33 DATE: 10/04/89 

GRUJND ELEVATION : 585.09 GUL: D e p t h  N/A Deteflime N/A DATE STARTED: 10/04/89 

ENGINEER/G€OLOGIST: C. GRUBE Depth N/A D e t e f l i m e  N/A 

D R I L L I S  ETHCIOS: AUGER (HOLLW STEM) PAGE 1 OF 2 

DATE CWPLETED: 10/05/89 

FERNALD RI/FS 

I 

50029 
10/0&/89 

50030 
10 /04 /89  

2.5 1520 

3.0 1520 

VISUAL CLASSIFICATIOY OF SOILS 

I 

18 DENSE ( 1 Q Y R  5/41 YELLWISH BRWN SILTY SAND, TRACE FINE-HE0 
6 BRAVEL 8 CLAY, WlST. 

16 NO RECOVERY. 

I PROJECT W E E R :  602 3.7 I PROJECT W: FHPC R I / F S  

11.0 I 1 1 1  

50028 S / 4 )  YELLWISH BRWN SILTY SAND, TRACE FINE-HE0 
Y, MOIST. 

ppll 
a = O  cpn ar = 300-3 io~pn 

50031 HED DENSE (10 YR 5/41 YELLWISH BRWN POORLY GRADED GRAVELLY 
10/34 /89  SAND, TRACE SILT a CLAY, mtsi. 

13.5 I 1555 I lo l6 I cpn 
8r = 300 cpn 

f Hnu= 0.2 ppn 

8r = 300 cpn 
a = O  cpn 

HED DENSE (10 YR 5/4) Y E L L f f l S H  B R W N ,  WELL GRADED SAND, TRACE 
F INE TO COARSE GRAVEL, TRACE SILT,  V. HOIST. 10/04 /89  

50033 12 NO RECOVERY. 
10 /04 /89  

11.1 I 155s I I I 
200- 2 c o c p n  

HED DENSE ( i o  YR 5/41 YELLWISH BROUN SILTY GRAVEL, SO~E SAND, 
VERY HOIST. 

50035 HED DENSE (10 YR 5/41 YELLWISH BRWN WEL 
10/04 /89  CLAY 8 SILT,  WET. 

15.5 I 1602 I 16 I NA H n u = O  ppn 
a = O  C P R  I Br = 2 0 0 - 2 4 0 ~ ~ n  

I I 

50036 NO RECOVERY. 
10/04/89 16.0 I 1602 I I I 
50037 6 HE0 DENSE (10 YR 54/41 YELLWISH BRWN E L L  GRADED SAND, TRACE 

10/04/89 FINE-COARSE GRAVEL, TRACE SILT, WET. 
16.5 I 1608 I l6 I 

50038 MED DENSE (10 YR 5 / 4 )  YELLWISH BROW WELL W E D  SAND, TRACE 
FINE-COARSE GRAVEL, TRACE SILT,  E T .  

50039 6 . NO RECOVERY. 
1Q/Ob/89 

17.5 1 1608 I 1 1 
9 300-32Ocpa  

WED DENSE (10 YR 5/41 YELLWISH B R O W  E L L  GRADED SAND, TRACE 
FINE-COARSE GRAVEL, TRACE SILT,  WET. 

I !%:is CIXLECTED PER ASTW STANDARD PEYETRATlOl TEST. COLORS IDENTIF IED USING WNSELL COLm -7. 
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3637 FERNALD RI/FS VISUAL CLASSlFlCATlOY OF SOILS 
~ ~~~~ 

PROJECT WUWBER: 602 3.7 PROJECT N N E :  FHPC RI /FS  

BORING NWBER: 1339 COORDINATES: NORTH 681,614.27 EAST 1,380,504.33 DATE: 10/04/89 

GROUND ELEVAT 1 ON: 585.09 M: D e p t h  N/A D e t c / T i o e  N/A DATE STARTED: 10/04/89 

ENGINEER/GEOLOGIST: C. GRUBE D e p t h  N/A Dete/T ime M/A DATE CWPLETED: 10/05/89 
I 

1s: AUGER (HOLLW STEW) I PAGE OF 2 

REMRKS 

~~ 

I sy 
WE0 DENSE (10 YR 5 / 4 1  YELLWISH BRWN WELL GRADED SAND, TRACE 

16 I FINE-COARSE GRAVEL, TRACE SILT, UET. 
H W  0.1 Ppm 
a ~r = o  = 300-320cpn cpn 

WED DENSE (10 YR, 3/6) DARK YELLOWISH BROWN, POORLY GRADED 

50044 I 1:%/89 

10.0 

MA 

NA 
- 

- 
NA 

- 
NA 

J-ZF 1 O/OC/89 

I 1%:89 
11.5 1640 

1.25 

BOTTCU OF BORING 12.0 

393 A - 6 6 2  
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. . . *.. . I  

... 

. .  

. . .  '.* FIELD PERMEABILITY TESTS 
- .  

FA L LI N G .HE AD . 

DEPTH TO TOP OF JEFT POCKET, 12 5, 0 FT P€RFORATE6 EXTENSION OF 
.I LENGTH, Ll-I -2 .  

2.62 w ( I .  vg),mq+ , I .,%. - 
. DEPTH TO GROL~NDWATER~ABLE 

FROM TOP OF CASING, H, 

\ 

\ 
\ 

,PS . IO  .IS 

Hi = 

H 2' 

DEPTH TO WATER IN CASING FROM TOP 
OF CASING AT T I M E ,  I, 
W T H  TO WATER IN CASING FROM TOP 
OF C A S I N G  AT TIME: , 12 

394 



R e f e r e n c e  2 . 6 2 0  
. Scale factor 1 9 . 9 8 2  

O f f  set 0 . 0 1 8  
SG 1.000 

S t e p  0 0 3 / 0 2 . 0 9 : 1 5 : 1 0 ~ .  
. .  . .  

E l a p s e d  Time Va.lue . , 

- - - & - - - - -  . ' . .  . .  ------------ 
, ' .  ~0.0000 1 ; 509 

' . 0 . 0 1 6 6  0 . '387. 
.: . 0 . 0 0 8 3  1 . SQ9 

0 . 0 2 5 0  . .  0 . m  . . . 

. , ,  

. - 0 ;OS83 0.0083 0 . ' 7 3 2  :' - : 
' 0 . 0 6 6 6  0 ._ 7.9.7 - 0- ; 0 2 i n A O ~ .  
'. .. 0 . 0 8 3 3  0 . 8 8 5  

. 

. .  

. .  
. .  
. ,  

. .  

_ .  . 

. .  

. .  . . 

.. 

I 



. . e  

. .  '. 3,0000 1 ; 4.7.2. 

. .  ' 3e5000 . 1.472 
.4.. 0000 1 . '472 
4 .?io00 1 . 4 7 2  ' 

7.0000 
' 7.5000 

8..  0000 
. .  8.5000 
. .  . , 9'*0000 

9 :5000 
. .io .oooo 

. .  ~11.0000 
1'2.0000 

. : 13.0000 
. * . ' a  1.4 0000 

. ' 1.5.0000 : 

17.. 0000 
' . ,  16.0000 

.18 0000 
19.0000 

END . 

_ .  

~ . .  

e 

1,478 ' 

1 .4.7:8 
1.478, 
1 ..478 
1,484 
1.47'8 

1 .die 

1 .'470, 
1 !,4'7.0 

.1 .478 . _  

1 .'4?8' 

. .  

. l  ..478 
1.478 . 

1.478 . '  

1 i438 

1 B.478, , 

1 . 4.78 

. .  

. .  

. .  

. .  * 
: . 

. '  
. .  

. .  . .  
. .  

. .  

. .. 

. .  

. .  

. .  

f 

. .  

. .  

. .  

. .  

. .  
. .  
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3637 
MONITORlNG WELL I N S T A L L A T I O N  RECORD 

PROJECT N M :  F e r n a l d  R I / F S  F I E L D  ENG./GEO.: M. SLUSARSKI DATE: 08/08/89 
PROJECT NO. : 602.3.2 CHECKED BY : 6. DUNNING DATE: 08/17/89 

G NO. : 1340 N,E COORDINATES: 481618.58, 1380734.9 
NUMBER: 1340 DATE OF INSTAL.: 08/08/89 

D R I L L  INC 

D R I L L I N G  METHOD: AUGER 
W f L L I N G  F L U I D ( S 1  USED: NONE NOTED 

NOTES COMENTS: 

TYPE OF BIT:  8.0 I N .  H O L L W  STEM 
IS CASING TEMPORARY?: N o  
CASING TYPE : PIEZOMETER 
CASING D I M . :  2.0 In. I D  
CASING S I Z E ( S )  USED: (in F e e t )  

S I Z E :  4.2 FROW: 0.0 TO: 20.0 
S I Z E :  N/A FRO(: N/A TO: N/A 

E L L  DESCRIPTIOH 

I 
RISER JOINING METHM): SCREW TYPE FLUSH 

TYPE: MOUlTC@ING UELL 
DIAMETER OF PERFORATED SECTION: 
PERFORATIOY TYPE: S t o t s  
AVG. S I Z E  OF PERFORATIOUS: .020 (In.) 
TOTAL PERFORATED AREA: lo. Ff. 
NOTES/CMENTS:  

~~~ 

R ISER P I P E  MATERIAL: PVC 
RISER P I P E  DIAMETERS: 

O.D.: 2 5/16 In. I.D.: 2.0 In. 
LENGTH OF 1ST P I P E  SECTION: .C F t .  

2ND P I P E  SECTION: 10.0 Ft. 
3RD P I P E  SECTION: 1.6 F t .  

COMME N T S 

J O I N T  THREADED 

PROTECTION SYSTEM 

HINGE0 LOCKING COVER 

I TEM 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTQl  OF PROTECTIVE P I P E  

BOREHOLE F I L L  MATERIALS .--.-..--.-..___-..-.----.-- 
Eentoni t e  P e l  l e t s  
Sand 

PERFORATED SECTION 

E L L  T I P  
BOTTCU OF BOREHOLE 
GUL AFTER INSTALLATION 

-__.--.__..._.._--.--------- 

AS THE UELL FLUSHED AFTER I h  

DISTANCE ABOVE/BELOU I ELEVATION 

UAS A S E N S I T I V I T Y  TEST PERFORMED ON THE E L L  : N o  

8-274 Report D a t e :  i s -aT -oo  
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FERNALD RI/FS VISUAL CLASSIFICATIO)( OF SOILS 
v ?&$ 

PROJECT W R :  602 3.7 PROJECT NAHE: FWPC R I / F S  

BORINCNUIBER: 1%0 COORDINATES: NORTH 481,618.58 EAST 1,380,734.93 DATE: 

GROUND ELEVATION: 587.95 WL: Depth N/A Date/Time N/A DATE STARTED: 08/08/89 

ENGINEER/CEOCOGIST: M. SLUSARSKI 1 Depth N/A Oate/Time N/A I DATE CWPLETED= 

2.5 Hnu= 0 PPI 
a = O  C P  ICL I I Br = 1 0 0 - 1 2 D c m  

50049 VERY STIFF,  DARK BROUN (10 YR 4/31 S I L T Y  CLAY TRACE GRAVEL o a m m  <.ZS - .IS IY) TRACE ORGANIC WERIAL, ROOTCE~S, DRY. 
0.5 1 1003 I l6 I 

Br = 100-12ocm 
~ 

2.0 Hnu= 0 Fw 
a = O  cv I C L  I I Br = 100-12ocm 

50056 15 VERY S T I F F ,  BROW (10 YR 5/3) S I L T Y  CLAY, TRACE GRAVEL (1.0 
o a m m  I N )  D M P .  

4 . 0  I low I I 6  I 
1 I I I I I I 

I NO RECOVERY. I I I 

NOTES: 
W L E S  OQLECTED PER ASTH STANDARD PENETRATIOL1 TEST.  COLORS I D E N T I F I E D  USING W N S E L L  COLoIl CHART. 

A - 6 6 s  



PROJECT NUMBER: 602 3.7 

BORING NUCIBER: 1340 

I NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATIOI( TEST.  COLORS IDEYT1f IED USlYG WNSELL COLOR M T .  

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 481,618.58  EAST 1,580,734.931 DATE: 

A - 6 6 L  



FERNALD RI /FS  VISUAL CLASSlFlCATlOW OF SOILS 3637 
PROJECT W E E R :  602 3.7 PROJECT M E :  FWPC RI /FS  

,BORING NWBER: 1 x 0  I COORDINATES: NORTH 481,618.58 EAST 1,380.734.931 DATE: 
r 

GROUND ELEVATION: 587.95 M: D e p t h  N/A D e t e / T i m e  N/A 

ENGINEER/QOLOGIST: M. SLUSARSKI D e p t h  N/A D a t e / l i m e  N/A 

D R I L L j # E  MIMQS: AUGER (HOLLOU STEW) 

DATE STARTED: 08/08/89 

DATE CMPLETED: 

PAGE 3 OF 3 

C B  
s o  

L 

54506 NO RECOVERY. 
08/08/89 

116.0 I 1055 I I I 

F 

I l l  

20.0 

54505 , 3 NO RECOVERY. 
08/08/89 

116.5 1 1055 I 1 

54512  5 VERY STIFF ,  GREY (5 Y 4/11 GRAVELLY CLAY, DMP.  CL 2.5 Hnu= 0 p6. 
08/08/89 6 e = Q  c p l  

1117 0r = 1 0 0 - 1 2 0 c p n  

MA H w Q  ppn 
a = O  c p l  I 6r = 100-120~pn I G C  I 5 4 5 0 6  I GREY (5 Y 4 / 1 )  CLAYEY GRAVEL-SAND-CLAY MIXTURE 

08/08/89 
117.0 I 1100 1 ' l6 

54509 5 WEDlW DENSE, GREY (5  Y 4 /1 )  CLAYEY GRAVEL-SAND-CLAY WIXTURE GC NA H r n ~  0 ppn 
08/08/89 6 YET. a = o  cpn 

18.5 1117 ar = 1 0 0 - 1 2 0 ~ p n  



I .  FIELD PERMEABILITY TESTS 

3637 FALLING HEAD' 

. .  
.. 

HI'=OEPTH TO WATER IN CASING FROM TOP 
H a l  OF CASING AT T I M E ,  I, 
A 

H,= DEPTH TO WATER IN CASING FROM TOP 
OF CASING A T  TIME , t t  

HOJ 
AN 0 



.. 
% .  FIELD PERMEABILITY TESTS 'est 3 

FALLING HEAD* 
2! tL/% . .  

3637 
JECT ,- P S  TESfEO BY 

N 0 . L  a??? CALCULATE--- DPTE 
BORING NO, I zqo CHECKED BY DATE - 

RADIUS OF WELL, r 0. 0 9.7 5 HYORAULIC 
RADIUS OF TEST BORING, R, 0333 CONOUCTIVITY, K 
HEIGHT OF CASING (REF. LEVEL) 

OEPTH TO BOTTOM OF TEST POCKET, L l  19.6 - *CASEO HOLE UNCASEO OR 
DEPTH TO TOP OF TEFT POCKET, L 2  3.6  
DEPTH TO GRO~NOWATER. TABLE 

ABOVE GROYND SURFACE, Hc 2 . r  R 7  - 
 PERFORATE^ EXTENSION OF 
LENGTH, L I - L ~ .  

FROM TOP OF CASING , H, 
34 , (  &L' 9.&- ( 7 4 4  

* .  ELAPSED DEPTH TO WATER .. 
I .c 
09 

OB 

IN CASING 

0 .- 
L .- 
c a4 .- I I - _. I 

. .  

. .  . .  p 02 
I L 

0 
U.  
W 
S 

H, =DEPTH TO WATEF~'IN CASING FROM TOP 
. OF CASING AT TIME, 11 

2 THE EOUATIOH =&MES THE HORIZONTAL AND 
VERTICAL PERMEA@ILITIES A R C  EOUAL. 

. . .  

. .  . .  
. .  . 403 

e .  . .  . 
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. .  .', 
.. , - j  .'; - m, -- .: / ' I  

SE2000 .. . .. ./ 
Environmental Logger 

03/04 12:04" : . . .  . .  0 t#  0000000 Test#' . .  -3 

. iNPUT 1 : Level (F.): :TOC 
. . ; .. 

Reference 9.040 
Scale factor 19.982 
Off set 0.018 
SG' 1 .GOO 

. Step 0 03/02 14:31:'34 

Elapsed Time Va'iue :, 

., 0.0083 9.0.40 

. .  0.0333 9 * 443 
. 0.0416 7 :311 
0.0500 8,894 

. . 0.0583 7.. ?:I 5 

------------ - -_ -_____ . .  
. . 0.0000 9.04'0 , 

0.0166 9.. 0'6 5 
. , '0.0250 a i 2 0 7  

3 0.033.3 A - 3 7 6  
. .  

--- 
0.1666 8.320 - 0 ._1-833,_.~..~"..r.~,.339 -_ 
0.2000 8 )  365 

0.2333 8 -.-33 6 

0.2833 .8 1447 
*:a q.330 0 -.o. - _-- 0 :+5 9 

w !  4166 0*3'/~~.0-&5~41 - .  

-*O* 2166 -- c,//c;G .-. 8,.37.7 

4. 2500 C-*LyC.. 1.-8.,415. - 
- 

0.2666 8.428 

0.3166 8 ;472- 
0.3333 8 . 4 8 4  

0. soo5--- - 8 .  59.2 

0.6666 8.. 667 
0.. 7500 8 . 3 0 5  

0.9166 8 .'756 

*-tiQ 58%,?2+'3-,. 0 e-636 -. . 

0.8333 8 .  i.30 

~ ~ 1 . 0 0 0 0  -- . /'IO) 8.775 . , 

1.0833 8.794 
1.1666 8 .812 
1.2500 

3637 

405 



. .  

. .' 

. .  

. .  

,000: 6 

.. . . .  . 
* 

' 4  

aN3 
0000 ' 06 

009 6 0 0 0 0 ' 6 t  
000 ' 6 0 0 0 0 ' 8 a  
0 0 0 16- -&*9P*.Q-t 
6C0-6 0000'92. . 

ECO 6 0000 S f  
€CO.' 6 0 0 0 0 ~ 0 ~  

-. -. - _-.. 0.o00'22 ...- 

L20'6 0000'02 -4 

5,i?@-'Omo 6 1- 

CCO.6 OOOO'Ct ' . 

__.-. . €€0*5:x. 'I. '2C 0000 1 2- 
EC0'6 

___ .. - Lz0-.6-.fi - 

0000 ' 8 1 IZO.6 
'I 2 0'' 6 0000 * L 1 
1 2 0 ' 6 .  0000 ' 9 I. 
120 '6  ' . oooo'sI 

LZ0'6 0000 ' 2 1 
1 2 0 ' 6  0000' I 1  
0 1 0 ' 6  0000'0~ 
0 1 0 ' 6  000s ' 6 
0IO*..6 0000 ' 6 

- m 6 -  L-h '8 000S'8~1. 
8 0 0 ' 6  0000 ' 8 
800 ' 6 
80L) ' 6 c \ ~ T = O O O O  * L- 
200 '6  
S66 '8  

000s ' L 

OOOC'9 
0000'9 

- - ~ G 6 6 ~ 8 - ~ ~ ~ ~ T  300s'- 
6 8 6 ' 8  0000'E * 

0 9 6 ' 8  000s ' &: 
00 ' E- ----ff.yq--.: ,. cc .,:- . .  



MONITORING WELL INSTALLATION RECORD 

DISTANCE ABOVE/BELOU 
GROUND SURFACE -.---.------.---.------ 

2.0 F t .  

PROJECT NAME: Fernald R I I F S  F I E L D  ENG./GEO.: M. SLUSARSKI DATE: 08/12/89 
PROJECT NO. : 602.3.2 CHECKED BY : 8. DUNNING DATE: 08/17/89 . : 1344 N,E COORDINATES: 481363.02, 1380728.3 

BER: 1344 D A T E  OF INSTAL.: 08/12/89 

D R I  L L I  NG 

ELEVATION 
HSL 

586.81 

D R l U l N G  HETHOO: AUGER TYPE OF B I T :  8.0 IN.  H O L L W  STEH 
W I L L I N G  FLUIDCS)  USED: NONE NOTED IS CASING TEHPORARY?: No 

NOTES C W E N T S :  CASING TYPE : PIEZOMETER 
CASING DIM. :  2.0 In. ID 
CASING S I Z E ( S )  USED: ( in F e e t )  

S IZE:  4.2 FROM: 0.0 TO: 20.0 I SIZE: N/A FROM: N/A TO: N/A 
I 
WELL DESCRIPTI 

DIAHETER OF 
PERFORATION TYPE: S l o t s  
AVG. S I Z E  OF P€RFORAT10#S: .020 (In.) 
TOTAL PERFORATED AREA: 3.0 F t .  
NOTES/CWENTS:  

RISER P I P E  MATERIAL: PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 3.0 F t .  
O.D.: 2 5/16 In. 1.D.: 2.0 In. 

2ND P I P E  SECTION: 9.0 F t .  
3RO P I P E  SECTION: 10.0 F t .  

COHMEN T S 
I I RISER J O I N I N G  HETH00: SCREW TYPE FLUSH JOINT THREADED 

I 

PROTECTION SYSTEH 

PROTECTIVE P I P E  0.0.: C 5/ In. 
HINGE0 LOCKING COVER U 

I TEH 

.----.--..--.---.--____1___. 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOn OF PROTECTIVE P I P E  

BOREHOLE F I L L  HATERIALS .-_...--.---.-----_----.---, 

B e n t o n i t e  Pe l  l e t s  
Sand 

PERFORATED SECTION 

YELL T I P  
BOTTOM OF BOREHOLE 
GUL AFTER I N S T A L L A T I O N  

.--_-..-.-.._.---..-___l___. 

hS THE WELL FLUSHED AFTER I k  

0.0 584.6 
2.9 F t .  

WAS A S E N S I T I V I T Y  TEST PERFORMED Ow THE WELL : N o  

E - 2 7 8  R e p o r t  D a t e  : 1 5 - O C T - 9 0  

407 



408 



3637 FERNALD RI /FS VISUAL CLASSIFICATION OF S O I L S  

PROJECT W E E R :  602 3.7 PROJECT W E :  FHPC R I / F S  

BORING W E R :  1% C U X D I N A T E S :  NORTH 681.363.02 EAST 1.380.728.331 DATE: 08/12/89 

GROUND ELEVATION: 584.6 I WL: D e p t h  W/A D a t e / T i m e  N/A I DATE STARTED: 08/12/89 

I D a t e / T i m  N/A I DATE CCUPLETED: 08/12/89 ENGl  NEER/C€OLDG I ST: H. SLUSARSKI D e p t h  W/A 

I PAGE 1 OF 3 EUC NETHOOS: AUGER ( H O L L W  STEM) OR!:!, ... 
D 3; 
p 2;; 
T ::;' 
H >: ... . 

... - ... 

E 9  ... 
,-.... 
... 
... ... ... ... ... .:: .:: ..... ... ... ... 
... - 

.5 

- 
S 

U I  
S H  
C B  
s o  

L 

- 
C L  

A s 1 : 1  C N  * 8r = 80-100 CP 
VERY STIFF,  B R W N  (10 YR 5/31 S I L T Y  CLAY, SCUE GRAVEL (.25 - 
1.0 IN) ,  TRACE ROOTLETS, DAHP. 

NO RECOVERY. 

.o 

.5 - 

.o 
2.5 Hnu= 0 PP 

a = O  C P  sr = 80-100 CP 

2.0 H W  0 ' PPI 
a = O  C P l  
8r = 80-100 CP 

a = O  C P  
as = 80-100 cpl 

2.0 HW 0 p 

I 

50141 13 NO RECOVERY. 

0959 
08/ 12/89 

.5 - 

.o 
50142 I 11 I I NO RECOVERY. 

08/12/89 
50142 11 NO RECOVERY. 

0959 
08/12/89 

0959.- 1 I I 
50143 11 VERY STIFF B R W N  (10 YR 5/31 S I L T Y  CLAY, TRACE SAND, TRACE 

08mm1 16 GRAVEL C.25 - .SO I N )  DAMP. 
1002 I .5 

I I 

501U 11 VERY S T I F F  B R W N  (10 YR 5 f 3 )  S I L T Y  CLAY, TRACE SAND, TRACE 

1002 
08/ 12/69 6 GRAVEL (.25 - .50 tu) O M .  

CL 

.o - 

.5 - 

.o 

50145 VERY STIFF B R O W  (10 YR 5/31 S I L T Y  CLAY, TRACE SAND, TRACE 

1002 
08mi891 16 I GRAVEL (-24 - .SO IN) DAHP. 

CL 

sr = 80-100 c p  

5014 

1005 

VERY STIFF BROVW (10 YR 5/31 S I L T Y  CLAY, TRACE SAND, TRACE 
08/12mI  " (6 I GRAVEL c.25 - .50 I N )  DAMP. 

CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 

F P  2.0 HFV 0 
a ar = Q  = 80-100 C P  CPI I 

50147 VERY STIFF 
GRAVEL ( -24 - .50 IN1 DAMP. 

B R O W  (10 YR 5/31 S I L T Y  CLAY, TRACE SAND, TRACE 
08/12/89I 

1005 l2 I( I .5 8r = 80-100 CP 

ar = 80-100 cpl 

2.0 HW 0 
a = O  er = 80-ico C ~ I  

I I 

50148 12 VERY STIFF B R W N  (10 YR 5/3) S I L T Y  CLAY, TRACE SAND, TRACE 

1005 
08/ 12/89 6 GRAVEL (.23 - -50 I N 1  DAHP. .o 

VERY STIFF,  GREY (5 Y 5/11 S I L T Y  CLAY, TRACE GRAVEL (.25 - .E 
IN1 DAHP. 08/12/89 

08/12/09 
1035 

.5 

VERY STIFF, GREY (5 Y 5/11 S I L T Y  CLAY TRACE GRAVEL (.25 - .E1 
TRACE SAND, DAMP. .o 
Yo RECOVERY. 

08/ 12/89 

08/12/89 
1037 

.5 - 

.o - 
Cl VERY S T I F F ,  GREY (5 I 5/11 S I L T Y  CLAY TRACE CRAYEL C.25 - . S O )  

TRACE SAND, DAMP. 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATIOW TEST. COLORS I D E N T I F I E D  USING W N S E L L  COLOR CMART. 

A - 674 



3637 
PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1341 

GROUND ELEVATION: 584.6 

PROJECT NAME: F W C  R I / F S  

COORDINATES: NORTH 481,363.02 EAST 1,380,728.33 DATE: 08/12/89 

GUL: Depth N/A Date/Tiw N/A DATE STARTED: 08/12/89 

ENGINEER/GEOLOGIST: W. SLUSARSKI I Deoth N/A Date /T ime  N/A I DATE COMPLETED: 08/12/89 I 
PAGE 

REMARKS 

s o  
L 

I 

50153  20 VERY STIFF, GREY (5 Y 5/11 S I L T Y  CLAY TRACE GRAVEL C.25 - .So) 
08/12/89 6 TRACE SAND, DAMP. 

1.5 1037 

50157  VERY STIFF, GREY (5 Y 5/1) SILTY CLAY, TRACE GRAVEL (.25 - 
08/ 12/89 .SO) TRACE SAND, DAMP. 

10.5 I 1039 I l2 l6 I 
I 

50158  4 VERY STIFF, GREY ( 5  Y 5/1) S ILTY CLAY, TRACE GRAVEL (.25 - 
08/ 12/89 6 .SO) TRACE SAND, DAMP. 

11.0 1050 

CLAY, TRACE GRAVEL ( -25 - 

56577 VERY STIFF, GREY (5  Y 5/11 S I L T Y  CLAY, TRACE GRAVEL ( .25  - 
08/ 12/89 . S O )  TRACE SAND, DAMP. 

12.5 1 1100 I l6 1 
I 

56578 7 VERY STIFF, GREY (5  Y 5/11 S I L T Y  CLAY. TRACE GRAVEL t.25 - 
08/ 12/89 6 . S O )  TRACE SAND, DAMP. 

13.0 1100 

~ ~ ~~ 

.............. ........... .:; ............. : ..... . . . . . . . . . . . . . . . . . .  : ...................... . .  . . . . . . . . . . . . . .  . . . . . . . .  

54579 0 V E R Y  STIFF, GREY ( 5  Y 5/1) SILTY CLAY, TRACE GRAVEL C.25 - 
08/ 12/09 6 -50) TRACE SAND, DAMP. 

13.5 1100 

54580 9 VERY STIFF, GREY (5  Y 5 / 1 1  S ILTY CLAY, TRACE GRAVEL (.25 - 
08/12/89 6 -50) TRACE SAND. D M P .  

54581 12 VERY STIFF, GREY (5 Y 5/11 S ILTY CLAY, TRACE GRAVEL C.25 - 
00/ 12/89 6 .SO)  TRACE SAND, DAMP. 

14.5 1104 

56502 15 VERY STIFF, GREY (5 Y 5/1) SILTY CLAY, TRACE GRAVEL (.25 - 
08/ 12 /89  6 .SO) TRACE SAND, DAMP. 

15.0 l l oc  
54583 V E R Y  STIFF, GREY (5  Y 5/11 S ILTY CLAY TRACE GRAVEL C.25 - .So 

I N )  DAHP. 

I 

2.0 H w  0 
a = O  c L I  I ar = 140 c p  

6r = 140 cpn 

2.0 Hn~ i=  0 
a = O  I 6r = 90-140 cpn 

2.0 H w  0 
a = O  I 6r = 90-140 cpn 

2.0 H w  0 
a = O  I Br = 90-140 cpn 

ar = 90-140 cpn 

2.0 H w  0 Pm 
a = O  cpn 
6r = 90-140 cpn 

2.0 H w  0 

a = O  ar = 100-16o~pn 

6r = 100-16ocpn 

a 8 0  
6r = 100-160cpn 

I I I I 

NOTES: 
SAMPLES COLLECTED PER ASTW STANDARD PEWETRATIOW TEST. COLORS IOEYTIFIED USING WNSELL COLOR CHART. 

A - 675 



3637 
FERNALD RI /FS VISUAL CLASSIFICATIOI I  OF W I L S  

PROJECT NWEER: 602 3.7 PROJECT NAnE: FMPC R I / F S  

BORING W E E R :  1344 COORDINATES: NORTH 481,363.02 EAST 1,380,728.331 DATE: 08/12/89 

GROUND ELEVATION: 584.6 I CUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 08/12/89 I 
ENGINEER/GEOLOGIST: M. SLUSARSKI D e p t h  N/A D e t e / T i m e  N/A DATE CCUPLETED: 08/12/89 

DRILLJNC MEETHOOS: AUGER (HOLLOU STEM) PAGE 3 OF 3 
I 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
CL 

I d::E89 
16.0 1115 

5 VERY STIFF, GREY (5 Y 5 / 1 )  SILTY CLAY TRACE GRAVEL (.25 - .SO 
I N )  DAMP. 

VERY STIFF, GREY (5 Y 5 / 1 1  SILTY CLAY TRACE GRAVEL (.25 - .50 
IN) DAMP. 08/ 12/89 

54586 5 
08/ 12/89 

17.0 I 1126 I VERY STIFF, GREY (5 Y 5 / 1 1  SILTY CLAY TRACE GRAVEL (.25 - .SO 
I N )  DAW. 

2.0 HW 0 
a = O  I Br = 80-160 cpn 

CL 

- 
CL 

CL 

I I 

I 54587  I 8 GREY (5 Y 5 / 1 1  SILTY CLAY TRACE GRAVEL (.25 - .SO 
08/12 /89  

17.5 I 1126 

VERY STIFF,  GREY (5  Y 5 /1 )  SILTY CLAY TRACE GRAVEL C.25 - .50 
IN) DAHP. 

54589 22 

18.5 I 0%?891 VERY STIFF,  GREY (5 Y 5 /1 )  SILTY CLAY TRACE GRAVEL (.25 - .50 
I N )  DAMP. 

CL 

DENSE, GREY (5 Y 5 /1 )  SILTY SAND VET TRACE GRAVEL (.25 - .E 
IN). 

DENSE, GREY ( 5  Y 5/11 SILTY SAND VET TRACE GRAVEL (.25 - .75 
IN). 

08/12/89 

08/ 12 /89  
1 I30 

19.0 - 
NA H W O  

a = O  ~r = 80-140 C P ~  I 19.5 

DENSE, GREY (5 Y 5 / 1 1  E L L  GRADED SAND, WET, TRACE GRAVEL (.25 - .E  IN) .  
SU 

A - 676 
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3637 
. .' . . .  . FIELD PERM.EABILITY TESTS 139 y 

. .  
FALLI N G.'H EAD 

. .  

. .  

,p RO JE C T /. , Lf, /' :*~"' /f ' TESTED OY . ' '  * ' . / I "  DATE O3/,j3,'./; 

DPTE 4% 

->$ - 

)r I,, - F: 
HYDRAULIC 
CONDUCTIVITY, K Ka=?.70< 

. .  
CALCULATED BY -4''- 

0: - , .  

. 'BORING NO. W J  .CHECKED B Y  i6- OAT E 
PROJECT NO. ' * .  

. .  . .  

. .  k1 = / . 3 0 / k / d  
- . ; ; 7  c .  RADIUS OF WELL, r '., . 

RAOIUS OF TEST; BORlkG,. R,.: ' A D  8 , ' .  - - 
HEIGHT OF CASING (REF; L E V E L )  

- .  . _  ~ . F7- 

ABOVE GROYND SU,RFACE, Hc ". k7 ' 

*CASEO HOLE UNCASEO OR OEPTH TO BOTTOM O F T E S T  POCKE.T, L I 
OEPTH TO TOP 'OF .TE++ 'POCKET, L Z  ' : ' 7 .  !- i-?r 
DEPTH TO GROUNDWATER : TABLE . 

:: !..' F r .  - 
 PERFORATE^, EXTENSION OF 
LENGTH, L I - L ~ .  . . 

'L;. q,j- F T  . /  FROM TOP OF C A S I h G  , H,. 
. I  

ELAPSED DEPtrH TO WATER 
IN CASING 

FEET 

I . .  



. .  

0.4166 13.509 

SE2000 
.,- . . . )  .. 
' I  I , ' , ! .  1 JC' ._ . ) I  1 . ' *  

i 

Environmental Logger 
. 03/04 12~06 * . .  

@ i t #  0000000 T e s t # " . 4  

IXPUT 1 :  Level (F)f,TOC 

Reference I4 ..550 

Offset 0'. 0 1  8 
SG 1 .ooo 
.Step o 03/02 15:14:49 

Scale factor 19.982 

0.1833 13.. 465 . _ _  

0.2000' jY> ' ' f  - -. J3.'471 --- - - .. 

0.2166 13.471 
: O .  2333 13'. 477 -. 2500 , ;xY -1.3i.48.4. - 

13; 404 
' -T2w---'-'- 

0.6666 13.540 

0.8333 13.. 559 - * - 0.3500.--! 7? cy 13,547 

1.6666 13.629 
1.7500 13,. 629 
1.8333 13,635 
1.9166 13.:$41 

-2.0000 . - .-  !3.64Q 

3637 . I  

. .  

. .  

4113 



LOO'D1 0 0 0 0 ' L C  

6'9'6'61 0000 ' 9z 

OS6,' E I 0000 t z  

06'8'CI 0000 0 r . 

958*CI 0000'01 
6 0 8 ' 6 1  000s 6 
LC8.' C I 0000 ' 6 

000s L 
. SO8'CI 0000 ' L 

. 0 0 0 0 ' s . :  : 



MONITORING E L L  INSTALLATION RECORD 

TOP .-..------. 
0.0 
1 .o 
7.0 
10.0 

PROJECT NAME: Fernald R l / F S  F I E L D  ENG./GEO.: E. TROLLINGER DATE: 08/25/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 09/01/89 

N,E COORDINATES: 480828.63, 1380037.7 
DATE OF INSTAL.: 08/25/89 

B O T T f f l  -.-..-.__-. 
1 .o 
7.0 
20.0 
19.8 

D R I L L I N G  METHOD: AUGER 
ORILCING FLUlD(S)  USED: NONE NOTED 

W E S  C W E N T S :  

TYPE OF B I T :  AUGER 
IS CASING TEMPORARY?: N o  
CASING TYPE : MONITORING 
CASING D I M . :  2.0 In. I D  
CASING S I Z E ( S )  USED: ( U n i t s  N/A) 

SIZE:  N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

I I 

E L L  DESCRlPTl  

TYPE: MONITOR~NE VELL 
DIAMETER OF PEBFORATED SECTION: 
PERFORATION T W € :  S l o t s  
AVG. S I Z E  OF ERFORATIONS: 0.020 (In.) 

NOTES/CWENTS:  
TOTAL PERFORATED AREA: 9.a F t .  

R lSER P I P E  HATERIAL: SCH 40 PVC 
RISER P I P E  DIAMETERS: 

LENGTH OF 1ST P I P E  SECTION: 2.0 F t .  
0.0.: 2.5 In. I .D . :  2.0 In. 

2ND P I P E  SECTION: 10 F t .  
3RD P I P E  SECTIOU: N o t  N o t e d  

COMMENTS 
I 

RISER JOINING METHOO: SCREW TYPE, FLUSH JOINTED 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 F t .  OTHER PROTECTIW (* NOTED BELOV) I -PROTECTIVE P I P E  0.0.: G 5 /  In. 
L I D  COVER WITH LOCK INSTALLED 

ITEM 

-.-..___-___--__-_-_-----.-- 
TOP OF RlSER P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE P l P E  

B e n t o n i t e  Pe l  l e t s  
Sand 

PERFORATED SECTION 

WELL T I P  
BOTTW OF BOREHOLE 
CYL AFTER INSTALLATION 

._---_----_-_..-..----..--.. 

AS THE WELL FLUSHED AFTER I b  
UAS A S E N S I T I V I T Y  TEST PERFORMED ON THE E L L  : No 

8-289 
\ 

N/A 

R e p o r t  O s t c  : I S - O C T - ~ O  



- .  

FERNALD RVFS 
INSTALIATION DIAGRAM 
MONITORING W O I  NO. 

13 i% 

PlEZOIlCTER TIP: .3o.c. n 



3637 
PROJECT NMBER: 602 3.7 

BORING W E E R :  1356 

FERNALD R I / F S  

PROJECT Y N E :  FWPC R I / F S  

COORDINATES: NORTH 480.828.63 EAST 1.380.037.Rl DATE: 08/25/89 

VISUAL CLASSIFICATIOW OF SOILS 

9.0 

5oC16 5 STIFF, DARK GRAY, ( 1 0  YR C/2) CLAY, TRACE OF COARSE SAND, CL 1.5 H W  0.6 ppn 
a 1 0  CPn 

1317 ar = C O O  cPn 
o a m a 9  6 R E D l U l  PLASTICITY, VERY MOIST.  

I 
A - 7 0 6  

4 8 7  



FERNALD R I / F S  VISUAL C L A S S l F l C A T l W  OF SOILS 3637 
PROJECT NUMBER: 602 3.7 I PROJECT NAHE: FMPC R I / F S  I - _ _  

BORING NUMBER: 1356 COORDINATES: NORTH 480,828.63 EAST 1,380.037.72 DATE: 08/25/89 

GROUND ELEVATION: 581.55 WL: Depth N/A D e t e / T i m e  N/A DATE STARTED: 08/25/89 

ENGINEER/CEOLOGIST: E. TROLLINGER ' D e p t h  N/A D a t d l i m e  N/A DATE COMPLETED: 08/25/89 e 

0 

~ 

D R I L L I N G  METHODS: W I L E  D R I L L  HSA 8 I N  I PAGE 2 OF 3 I 

REMARKS 

S 
U Y  
S M  
C B  
s o  

L 

CL 

- 
NO RECOVERY. 

CL 1.0 H w -  0.6 
a = O  I 6r = 300-400cpn 

C L  

- 
CL 

50421 2 NO RECOVERY. 
08/25/89 0 

10.5 1330 
50422 H E D l V l  STIFF,  ERWN (10 YR 4/31 CLAY, SCUE S I L T  THROUGHOUT, 
08/25/89 LOU PLASTICITY,  HOIST. 

11.0 I 1340 I l6 I 
CL 54815 2 H E D I W  S T I F F  B R O W  (10 YR 4/31 CLAY, SCUE S I L T  THROUGHOUT, 

08/25/89 6 LOU P L A S T l C l f Y ,  MOIST. 
11.5 1340 

1.0 Hnu= 0.6 
a = O  ~r = 400 cpn 

I 

- 
sc 

- 
sc 

- 
sc 

54817 LOOSE, B R W N  (10 YR 6/31 TO (10 YR 4/41 SAND UITH CCUSIDERABLE 
08/25/89 CLAY, WON TO LW COHESION YET. 

12.5 I 1342 I l6 I MA Hnu= 0.6 ppn 
a = O  C p n  
6r = 400 cpn 

a - 0  . cpn 
6r = 400 cpn 

a = O  C p n  ~r = 400 cpn 

MA HW 0.6 ppn 

NA Hnu= 0.6 ppn 

54818 LOOSE B R W N  (10 YR 4/31 TO (10 YR 4/61 SAND WITH CONSIDERABLE 
08/25/89 CLAY,'NON TO LW COHESION VET. 

13.0 I 1342 I l6 1 
54819 LOOSE, B R W N  (10 YR 4/31 TO (10 YR 4/4) WITH CONSIDERABLE 
08/25/89 CLAY, WON TO LOU COHESION MT. 

13.5 I 1342 I 1' I 
I 

54820 2 LOOSE E R W N  (lo YR 4/31 TO (10 YR 4/41 SAW YITH CONSIOERABLE 
08/25/89 6 CUY,'NON TO LW COHESION, YET! LESS CLAY BECCUING POORLY SOR 

54821 L LOOSE B R W N  (lo YR 4/3) TO (10 YR 4/4) SWD W I T H  CONSIDERABLE 
08/25/89 6 CLAY,'NON TO LW COHESION, Y E T !  LESS CLAY B E C U I N G  POORLY SOR 

54822 5 LOOSE BROVW (10 YR C/3) TO (10 YR 4/41 SAND UlTH CONSIDERABLE 
08/25/89 6 CLAV,'NON TO LOU COHESION, E T !  LESS CLAY EECOnINC WQRLY SOR 

14.0 1350 

14.5 1350 

15.0 1350 

sc MA HW- 0.6 
a 3 0  I 6r = 400 cpn 

sc NA H ~ w  0.6 
a = o  
~r = coo cp 

SC 

- 
SP 

- 

NA Hnu= 0.6 
a = O  I e.r = 400 

MTDIlM DENSE E R W N  (10 YR 6/3) PCORLY GRADED SAND, W E  SILT,  I 0 ~ ~ ~ ~ ? 8 9 I  
-167 TRACE OF FINE GRAVEL, YET. 

15.5 
NA HnV= 0.6 

a = O  I ~r = ~ o o - ~ o o c m  
- 

NOTES: 
SAMPLES TAKEY F O R  W C O  AT INTERVALS 0.0 - 0.5 FT.  2.0 * 2.5 FT. 5.0 - 5.5 FT.,  10.0 - 10.5 fT . ,  15.0 - 15.5 FT. 
SAMPLING I N  ACCORDANCE UITH ASTM STANDARDS, DESCRiPTlON Of S O I L  COL@ BY W S E L L  f f l O R  CHART. 

A - 1 0 9  4 8 8  



A - 710 



HEIGHT OF CASING (REF. LEVEL)  
ABOVE GROYNO SIIRFACE, Hc d*5FT ' 

7 . DEPTH TO BOTTOM OF TEST POCKET, L I '9 .g F 
DEPTH TO TOP OF TEfT. POCKET, L 2  1J. 0. cr 
DEPTH TO GROC~NOWATER TABLE 

4 F7- J?. 7 FROM TOP OF.CASING, H, 

*CASEO HOLE UNCASEO OR  PERFORATE^ EXTENSION OF 
LWGTH, L i - l - 2 .  

. .  

I .c 
09 

OB 

. .  . .. ELAPSED 
IrJ CASING 

n.n& -7, .'; :; ,* I : 
p1(141 ' I  7 -  . I 

- -  

-.- 

p 02 
c 
U 

0 
U 
W 

a. 

r .  

QI 
,'I ., .: e' . 

H, =DEPTH TO W A T E ~  CASING FROM TOP 
. OF CASING AT T I M E ,  I ,  

H,= OQTH TO WATER IN CASING FROM TOP 
OF CASING A T  T I M E ,  12 

. .  
4 2 0  
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l i t #  0000000 Test#"2 ,;: 
. .  . 

1: Level .(F) TOC, ' . '  . .  . .  . .  . _  

. R e f  .e r ence 8 . 3 4 0  . ': 

. . ,.'Offset ' ,0 .018'  ' 

. .  .-'Scale factor i 9 ..982. 

.si; 1.000 , 

Step 0 0 3 / 0 2  13 :  58::-34. ' ' 

value.. . 
. _  

Elapsed Time 
- . - - - -  - - - -  - - -  - _ _ _ _ _ _ . _  - 

. 0.0000 8 .327 

0 .0166  8.403 

'0 .0333 8.327 
'. 0 .0416 8.: 314 

0 .0500 8 .333  

'0.0083 8.. 33.3 . 

. 0 . 0 2 5 0  ' 8';.3i 4 . 

0 .0583 ' 8 . 3 1 4  . 

. . 0 .0666  7 . 5 3 2  . 

. U.2166 7 :  803 
. .  ' 0 , 2 3 3 3  7 .835  - _ -  

-0.2500. - - - :e - -  ' ii-/-7. e73 

0 .2833  7 .930  
0 .2666  7;. 8 9 8 

. .  
. .  

3637 



3 I uuuo 
3 . 5 0 0 0  

-0 :333 
a .  333 

. '  ' 4.0000 . 8.333 

5 v 0000 8.340 
' 5 . 5 0 0 0  

' m b . 5 0 0 0  
5,. 0000 

- 
7 . 0 0 0 0  
7 . 5 0 0 0  
8.0000 

END 

8 .,340 
8,340. 

. 8  340 
8 n.340. 
8..,3'40 . 
8 . 3 i O  

. .  
. .  

. .  . .  , . 
. .  . 

. .  
: .. . .  

. .. 

? .  

.. . . .  
. .  

I .  

. . .  

. .  

. .  

3'6 3 7 
. . .  . 

423 ---- 
. .  


